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FOR THOSE WHO DEVELOP 


NASAL CONGESTION 


ON RESERPINE THERAPY 


‘Pyronil’ 


(PYRROBUTAMINE, LILLY) 


About 50% of all patients 
experience this annoying side- 
effect. ‘Sandril’ @ ‘Pyronil’ 
relieves 75% of those affected. 


Each tablet combines 0.25 mg. 
‘Sandril’ and 7.5 mg. ‘Pyronil.’ 
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fordaytime sedation... 
or a good night's sleep 
€onvert your “barbiturate patients” to... 


& 
a 


HABITUATION TO DORIDEN HAS NOT BEEN REPORTED 
AVERAGE DOSAGE: 


As a Daytime Sedative—0.25 Gm. t.i.d. or q.i.d. (after meats) 
As a Hypnotic—0.5 Gm. at bedtime 


SUPPLY: Tablets (scored), 0.25 Gm. and 0.5 Gm, 
DORIDEN® (glutethimide CIBA) 
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products of 


‘ BAXTER LABORATORIES, INC. 


DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 


SCIENTIFIC PRODUCTS DIVISION GENERAL OFFICES © EVANSTON, ILLINOIS 


Entered as second-class matter, November 16, 1932, at the post office at Boston, Massachusetts, under the Act of 
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unexcelled among sulfa drugs... for safety 


Valid tests, clinical trials, and long use proved the 
Triple Sulfas offer greater relative safety than 
single sulfas, and they compare favorably with all 
potent therapeutic agents in this respect. In addi- 
tion, the Triple Sulfas are distinguished for their 
established efficacy, broad-spectrum activity, and 
outstanding economy. Alone or in combination 


with other therapeutic agents, the Triple Sulfas 
are available from leading }»harmaceutical manu- 
facturers under their own brand names. Remember: 
not all sulfas are Triple Sulfas. Ask any medical 
representative about the Triple Sulfa products 
his company offers! 


SULFADIAZIN, 


AMERICAN Ganamid COMPANY 


FINE CHEMICALS DIVISION 
30 ROCKEFELLER PLATA, NEW YORK 20,6 ¥ 
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HOW OFFERS TRIPLE SULFAS 


BiosuLFA* Tablets are a combination of the Triple Sulfas and penicillin G, 
prepared in three strengths of penicillin—125M, 250M, and 500M. Resist- 
ance to penicillin is significantly diminished by the simultaneous use of 
sulfonamides, and the spectrum of activity is considerably broadened. 
BiosuLFA is extremely useful in treating infections such as pneumonia, 
tonsillitis, sinusitis, otitis media, acute mastoiditis, scarlet fever, gonorrhea, 
urinary infections, and enteritis associated with generalized infections in 
infants. Upjohn also offers Triple Sulfas in various other forms. 


*Trade-Mark Reg. U. S. Pat. Off.; The Upjohn Company, Kalamazoo, Mich. 


\ 
3 


Vol. 253 No. 22 ADVERTISING SECTION 


can your diuretic 


“upgrade” your 


heart patients? 


k now fewer restrictions of activity are the benefit of prolonged use of 
y re) ur those diuretics effective over the entire range of cardiac failure. 

. The organomercurials—parenteral and oral—improve the 

d iV retic classification and prognosis of your decompensated patients. 

Diuretics of value only in milder grades of failure, or which 

must be given intermittently because of refractoriness or side 

effects, are incapable of “upgrading” the cardiac patient. 


TABLET 
NEOHYDRIN: 
BRAND OF CHLORMERODRIN (18.3 MG. OF 3-CHLOROMERCURI-2 


»METHOXY-PROPYLUREA IN EACH TABLET) 


for “...a new picture of the patient in congestive heart failure.”* 


replaces injections in 80% to 90% of patients 
*Leff, W., and Nussbaum, H. E.: J. M. Soc. New Jersey 50:149, 1953. 


a standard for initial control of severe failure 
MERCUHYDRIN® SODIUM 


BRAND OF MERALLURIDE INJECTION 


bin diuretic research 


LABORATORIES, INC., MILWAUKEE 1, WISCONSIN 
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DECHOLIN Belladonna 


improved liver function PLUS reliable spasmolysis 


Steps up flow of dilute bile by hydrocholeresis - physiologic elimi- 
nation without catharsis - relieves spasm + no cramping « no evidence 
of tolerance « helps establish normal bowel habits 

One or, if necessary, two Decholin/Belladonna Tablets t.i.d. gives your 
patients more effective relief of constipation and related G.I. complaints: 
flatulence, bloating, belching, nausea and indigestion. 


Each tablet contains Decholin (dehydrocholic acid, Ames) 3% gr., and 
extract of belladonna % gr. (equivalent to tincture of belladonna, 7 minims). 
Bottles of 100 and 500. 

*King, J. C.: Am. J. Digest. Dis. 22:102, April, 1955. 
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Gastric Hyperacidity: eticlogy 


People being people, environmental factors contribu- 
tory to gastric hyperacidity are hard to remove, even 
when their role is clearly defined. But, the physician 
has a sure, simple—even pleasant—way of relieving 
the acid distress caused by: 

dietary indiscretion 

* nervous tension 

* emotional stress 

¢ food intolerances 

* excessive smoking 

alcoholic beverages 


Gelusil promptly and effectively controls the exces- 
sive gastric acidity of “heartburn” and chronic indi- 
gestion. And it affords equally rapid relief in peptic 
ulcer. Sustained action is assured by combining mag- 
nesium trisilicate with the specially prepared alumi- 
num hydroxide gel. 


Free from constipation: Gelusil’s aluminum hydrox- 
ide component is specially prepared: the concentra- 
tion of aluminum ions is accordingly low; hence the 
formation of astringent—and constipating —alumi- 
num chloride is minimal. 


Free from acid rebound: Unlike soluble alkalies, 
Gelusil does not over-neutralize or alkalinize. It main- 
tains the gastric pH in a mildly acid range—that of 
maximum physiologic functioning. 


Dosage —2 tablets or 2 teaspoonfuls two hours after 
eating or when symptoms are pronounced. Each tab- 
let or teaspoonful provides: 714 gr. magnesium trisili- 
cate and 4 gr. aluminum hydroxide gel. 


Available — Gelusil Tablets in packages of 50, 100, 
1000 and 5000. Gelusil Liquid in bottles of 6 and 12 
fluidounces. 


Gelusil® 


Antacid + Adsorbent 


WARNER-CHILCOTT 
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Levo-Dromoran Tartrate 'Roche' ... 


A synthetic narcotic ... 

usually longer acting than morphine ... 
less likely to produce constipation ... 
effective in very small doses (2 to 3 mg) 
eeeSiven orally or subcutaneously 


Levo-Dromoran® -- brand of levorphan. 


Hoffmann - La Roche Inc Nutley N.J. 
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rheumatoid 


* greater therapeutic benefits 


* fewer unwanted effects 


METICORTELONE resembles METICORTEN in antirheumatic, anti- 
inflammatory and antiallergic effectiveness.'-!! The availability of 
these new steroids, first discovered and introduced by Schering, pro- 
vides the physician with two valuable agents for safer, more effective 
cortical hormone therapy. 


Bibliography: (1) Bunim, J. J.; Pechet, M. M., and Bollet, A. J.: J.A.M.A. 157:3i1, 1955. 
(2) Waine, H.: Bull. Rheumat. Dis. 5:81, 1955. (3) Tolksdorf, S., and Perlman, P: Fed. 
Proc. 14:377, 1955. (4) Herzog, H. L., and others: Science 121:176, 1955. (5) Bunim, J. J.; 
Black, R. L.; Bollet, A. J., and Pechet, M. M.: Ann. New York Acad. Sc. 61:358, 1955. 
(6) Henderson, E.: New developments in steroid therapy of rheumatic diseases, presented 
at New Jersey State Medical Society Meeting, Atlantic City, New Jersey, April 17-20, 1955. 
(7) Boland, E. W.: California Med. 82:65, 1955; abs., Curr. M. Digest 22:53, 1955. (8) King, 
J. H., and Weimer, J. R.: A.M.A. Arch. Ophth. 54;46, 1955. (9) Criep, L. H.: Prednisolone 
and prednisone in the treatment of allergic di 
and Newcomer, V. D.: Am. Pract. & Digest Treat. 6:1102, 1955. (11) Gordon, D. M.: P: 
nisone and prednisolone in ocular disease, to be published. 
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dependable action 

Rapid diffusion and penetration, prompt 
control of infection, negligible side effects. 
Proved against Gram-positive and 
Gram-negative bacteria, rickettsia, 

and certain viruses and protozoa. 


reliable quality 

Made in Lederle’s own laboratories under 
exacting quality controls, and distributed 
only under the Lederle label. 


available in ‘““most-used” forms 
You can choose the right dosage form to 
suit the patient’s needs and comfort, 

and your convenience. 


Newest ACHROMYCIN dosage form! 
Exclusive dry-filled, sealed capsules ! 


Stress formula suggested by the National 
Research Council. ACHROMYCIN SF provides 
potent anti-infective action, plus nutritional 
supplementation to hasten recovery. 
Particularly useful in prolonged illness. 

More effective because powder-filled, soft 
gelatin capsules are rapidly and completely 
absorbed. No oils, no paste . . . tamperproof! 


Capsules of 250 mg. 


Also available: ACHROMYCIN SF Oral 
Suspension, 125 mg. per teaspoonful (5 cc.) 


Tetracycline LEDERLE 


ACHROMYCIN with STRESS FORMULA VITAMINS 


* REG. U.S. PAT. OFF. 


EDERLE LABORATORIES DIVISION amearcaw Goanamid company PEARL RIVER, NEW YORK 
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STECLIN-MYCOSTATIN 
NYSTATIN 


Because it contains Steclin (Squibb Tetracycline), MYSTECLIN is 
an effective therapeutic agent for most bacterial infections. 
When caused by tetracycline-susceptible organisms, the follow- 
ing infections are a few of those which can be expected to re- 
spond to MYSTECLIN therapy: 

bronchitis gonorrhea osteomyelitis pyelonephritis 
colitis lymphadenitis _ otitis media sinusitis 
furunculosis meningitis pneumonia tonsillitis 
MYSTECLIN is also indicated in certain viral infections and in amebic 
dysentery. 


In clinical use, Steclin has produced an extremely low incidence 
of the gastrointestinal distress sometimes observed with other 
broad spectrum antibiotics. Mycostatin (Squibb Nystatin), as 
contained in MYSTECLIN, is also a particularly well tolerated 
antibiotic and has produced no allergic reactions, even after 
prolonged administration. 


BROAD SPECTRUM ANTIBIOTIC THERAPY, 
WITHOUT THE DANGER OF MONILIAL OVERGROWTH 


Because it contains Mycostatin, the first safe antifungal 
antibiotic, MYSTECLIN effectively prevents the overgrowth of 
Candida albicans (monilia) frequently associated with the 
administration of ordinary broad spectrum antibiotics. This 
overgrowth may sometimes cause gastrointestinal distress, anal 
pruritus, vaginitis, and thrush; on occasion, it may have serious 
and even fatal consequences. 


Each MYSTECLIN capsule contains 250 mg. Steclin 
Hydrochloride and 250,000 units Mycostatin. 


Minimum adult dose: 1 capsule q.i.d. 
Supply: Bottles of 12 and 100. 


*MYSTECLIN', “STECLIN' AND *MYCOSTATIN’® ARE SQUIBB TRADEMARKS 
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NOW- EFFECTIVE STEROID HORMONE 
THERAPY OF RHEUMATIC AFFECTIONS 
WITH GREATER SAFETY AND ECONOMY 


Clinical evidence 
indicates that, in 
Pabalate-HC, the 
synergistic antirheu- 
matoid effects of 
hydrocortisone, 
salicylate, para-aminobenzoate, and ascor- 
bic acid achieve satisfactory remission of 
symptoms in up to 85% of cases studied 


—with a much higher degree of safety 


—even when therapy is maintained for 
long periods 


—at significant economy for the patient 


Each tablet of Pabalate-HC contains 2.5 
mg. of hydrocortisone — 50% more potent 
than cortisone, yet not more toxic. 


A. H. ROBINS CO., INC. RICHMOND 20, VIRGINIA 


Ethical Pharmaceuticals of Merit since 1878 


4 
Two tablets four times daily, RESCRIPTION 
Addition) information on request. 
NOW 


For assured dependability 


in Digitalis administration 


Digitalis 
(Davies, Rese) 
0.1 Gram 


(apprex. 1% grains) 
CAUTION: Federal 
law prohibits dispens- 
ing without preserip- 


OAVIES, ROSE & CO., Ltd. 
Boston, Mass. U.S.A. 


Physiologically Standardized 
Pil. Digitalis (Davies, Rose) 


0.1 Gram (approx. 1144 grains) 
Comprise the entire properties of the leaf. 


Clinical samples sent to physicians on request. 


Davies, Rose & Company, Limited Boston 18, Massachusetts 
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ORAL PENICILLIN: A CHALLENGE ANSWERED 


Through the years, the paradox of penicillin has 
been this—that while injectable forms have 
become the sheet anchor of antibiotic therapy, 
oral forms have all too often posed perplexing 
problems. 


How to ensure survival in gastric acid? How 
to get maximal absorption? How to increase the 
antibacterial effect? How, indeed, to realize the 
hope at the dawn of the penicillin era that the 
oral route might even merit selective preference? 


These have been the challenges. Out of them 
has come PEN-VEE-Oral—a remarkable inno- 
vation among oral penicillins. For PEN- VEE-Oral 
is penicillin V, the unique penicillin stable as 
a free acid—a penicillin with such special 


Penicillin V, Crystalline 


characteristics that it opens new horizons in oral 
penicillin therapy. 

Because PEN-VEE-Oral is acid-stable, it is 
almost entirely unaffected by gastric juices. 
Because it is completely soluble in alkaline 
media, it is readily and optimally absorbed as 
active penicillin in the duodenum. Clinical re- 
sults include prompt, high blood levels, maximal 
effect from the administered dose, a wide margin 
of toleration. 

For these striking advantages, acquaint your- 
self with PEN- VEE+Oral in your practice. 
Supplied: Tablets, 125 mg. (200,000 units) each, bottles 
of 36. Also available: BICILLIN®-Vee Tablets, 100 mg. 
(100,000 units) benzathine penicillin G and 62.5 mg. 
(100,000 units) penicillin V, bottles of 36. 
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Phenoxymethyl Penicillin 


*Trademark 
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Winthrop-Stearns Inc. 
has been changed to 


LABORATORIES 


Only the name is changed—nothing else. 


This new name better indicates the nature 


INC. 


of our operations which is to supply 


WE MANUFACTURERS OF THE FOLLOWING DIAGNOSTIC AND THERAPEUTIC AGENTS [0 


ARALEN® PHOSPHATE 
AVERTIN® WITH AMYLENE HYDRATE 
CREAMALIN® 

DEMEROL® HYDROCHLORIDE 

DIODRAST® 35%, 

DIODRAST® 70%, 

DIODRAST® COMPOUND SOLUTION 
DRISDOL® IN PROPYLENE GLYCOL 
DRISDOL® WITH VITAMIN A DISPERSIBLE 
EVIPAL® SODIUM 
HYPAQUE® SODIUM 


high quality therapeutic and diagnostic pharmaceuticals 


ISUPREL® HYDROCHLORIDE 


MEBARAL® 
MILIBIS® 


pHisoHex® 


TELEPAQUE® 


LEVOPHED® BITARTRATE 


NEO-SYNEPHRINE® HYDROCHLORIDE 


PONTOCAINE® HYDROCHLORIDE 
SALYRGAN®-THEOPHYLLINE 


ZEPHIRAN® CHLORIDE 


and many others 
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POLIOMYELITIS* 


Its Highly Invasive Nature and Narrow Stream of Infection in a Community of 
High Socioeconomic Level 


Wat localized epidemics of poliomyelitis in 

small communities with a high standard of 
living tend to be characterized, in recent years, by 
the occurrence of disease among adults as well as 
children. This paper reports an investigation of 
such an epidemic making use of the tissue-culture 
technics now available for laboratory work with the 
virus of poliomyelitis. 

During the month of June, 1954, 7 cases of polio- 
myelitis were reported from New Canaan, a well-to- 
do small community in southern Connecticut. Four 
of the first 5 patients had attended the same nursery 
school; the fifth was the mother of one of these chil- 
dren. No other cases had been reported from the 
area, and it was still very early in the Connecticut 
poliomyelitis season for such an outbreak. 


With this group of localized cases as a starting 
point, it appeared that the spread of poliomyelitis 
in this community lent itself to study. It was hoped 
to determine the extent of spread of the infection 
through the families of reported cases, through the 
other children in attendance at the nursery school 
and to the mothers of nursery-school children. The 
study of parents of patients and of nursery-school 
contacts might indicate how readily adults in this 
community were infected when exposed to virus in 
the household. Thus three main lines of investiga- 
tion were initiated: 


Visits to the family of each patient and of each 
child attending the nursery school involved, to ob- 
tain details on the epidemiology of the outbreak 
and available clinical information on all the cases 


*From the Section of Preventive Medicine, Yale University School 
of Medicine. 

Aided by a grant from the National Foundation for Infantile 
Paralysis. 

Data for this paper taken from theses presented by Drs. Wilmer and 
Nolan in partial fulfillment of the requirements for the degree of 
doctor of medicine, Yale University, 1955. 

¢Intern, Medical Service, Grace-New Haven Community Hospital; 
formerly, medical student fellow of the National Foundation for In- 
fantile 

pe Philadelphia General Hospital, Philadelphia; formerly, medi- 
al student fellow of the National Foundation for Infantile Paralysis. 


§$Professor of epidemiology, Yale University School of Medicine. 


James P. Noran, M.D.,¢ Barpara H. Witmer, M.D.,f Joseru L. MELNick, Pu.D.§ 


NEW HAVEN, CONNECTICUT 


and nursery-school children and their families 
(particular note was paid to the 2 children in the 
study group who had received formalinized virus 
that spring in the poliomyelitis-vaccine field trial 
of 1954). 

Laboratory studies to determine how many of 
the study-group members revealed infection by 
excretion of virus or serum antibody response. 

Consideration of certain aspects of laboratory 
work that had been dealt with in earlier studies 
but were considered to warrant reinvestigation with 
the new tissue-culture methods: the relative ef- 
fectiveness of stool samples and rectal swabs as 
sources of virus in isolations from infected per- 
sons; and the possible value of complement-fixing 
and neutralizing antibody tests in determining the 
extent of infection and the infecting type of virus 
in a community during an epidemic period. 


EpmEMIOLOGY 


New Canaan is a township with a population of 
approximately 8000 persons. It is predominantly a 
residential community, with no industry in the area, 
and the great majority of the town’s adult males com- 
mute daily to offices in New York City. The heaviest 
concentration of homes is within a 10-block radius 
of the business section of the town. For the most 
part, the rest of the dwellings are spread out on the 
hills surrounding the town proper. The water sup- 
ply for the center of town comes from a reservoir, 
whereas the outlying houses, in which most of the 
patients lived, have their own artesian wells. There 
is a central sewage disposal for the residences in the 
main part of town, and septic tanks serve those in 
the surrounding area. The records of the past twen- 
ty years revealed that poliomyelitis in New Canaan 
had been sporadic, except for an outbreak of 9 cases, 
4 of them in one family, in the summer of 1951. 

This township is one of much wealth, many beauti- 
ful houses and a high standard of living. It is one 
to which couples with young children tend to move 


3 
. q 
4 
‘an 


946 


as they become able to afford suburban living and 
larger houses. Many of the children in this socio- 
economic group were sent to the P. L. Nursery School, 
a privately owned and operated institution with an 
enrollment of 35 children in June, 1954. It was in 
this school, which closed for the summer on June 18, 
that the epidemic had its original focus. 

The first hint of infection in the nursery school 
was the illness of D. H., a four-year-old girl whose 
brother had been ill around May 30. On June 4, 
this child first missed school because of a febrile ill- 


Taste 1. Age and Sex Distribution in Reported Cases. 
Ace MALe Femate Case Rare Per 1000 Poputation 
Patients PATIENTS 
MALE FEMALE 
PATIENTS PATIENTS 
aT. 
<3 1 3 2.8 8.4 
5-14 2 4 3.0 4.7 
15-24 0 0 
25-34 0 5 8.0 
35-44 1 0 1.6 


ness that developed into a facial palsy; this was not 
thought to be poliomyelitis at the time, but virus 
was isolated from her stool many weeks later. The 
first 5 cases in the town were reported within the 
next two weeks, 4 of them in the patient’s classmates 
and the fifth in a mother of one of these. In both the 
2 other cases occurring in June a history of close 
contact with a family member of one of the original 
5 patients was obtained. 

The peak of the epidemic was seen in the first 
week of July, when 5 new cases occurred. The inci- 
dence then dropped off, with the last reported case 
on July 23. The final total was 16 cases, represent- 
ing an attack rate of 2 per 1000 population and plac- 
ing this outbreak in the arbitrary classification of an 
epidemic. Gamma globulin was made available to 
the community on July 20 for any contacts under 
forty years of age requesting it. Although only | 
more case developed after that date, the epidemic 
was apparently already on the wane at this time, 
and the effect of the gamma globulin could not be 
determined. 

Of the 16 cases reported, 6 were in adults, 5 of 
whom were thirty to thirty-six years of age. Attack 
rates by age and sex are shown in Table 1. Every 
adult patient was the parent of at least 2 small 
children. The great majority of patients had a his- 
tory of some form of contact with an earlier case or 
with family members of a case. Twelve of the 16 
were left with varying degrees of paralysis; adults 
constituted 5 of these 12, 2 of whom had particularly 
severe disease and required the use of a respirator. 

When histories of illnesses in members of the pa- 
tients’ families, in the nursery-school children and 
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their families, and in contacts of patients were care- 
fully assessed, it became apparent that many ill- 
nesses during this period could well have represented 
abortive, or even nonparalytic, poliomyelitis. Figure 
1 shows how closely these minor illnesses parallel 
the time incidence of the reported cases. Practically 
all those with suspected poliomyelitis had in common 
a history of exposure to a patient or to an intimate 
contact of a patient with poliomyelitis. 


Mernops AND 

Clinical Histories 

The family of each patient with poliomyelitis 
was visited as soon as possible after the case had 
been reported. A history of the patient’s illness and 
preceding contacts was carefully taken, and the state 
of health of all family members for the previous few 
weeks was ascertained. Any form of contact with 
earlier cases, as well as any illness compatible with 
abortive or subclinical poliomyelitis in family mem- 
bers, was particularly noted. The families of the chil- 
dren who had been attending the P. L. Nursery 
School were likewise visited, and the clinical status 
of all family members during June and July was 
investigated. A few other families were visited at 
the suggestion of neighbors or physicians because of 
illness in the household. 


Samples Collected 
These included stools, rectal swabs and serums 
from each patient, from all the members of the fami- 
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ES 
124 
104 
= 
= 
= 
64 
= 
4 
. . 2 
27 
. 10 32 
b—+ 


610 16°20 21-25 26°30 640 «16-20 21-25 
JUNE ' JULY 
Ficure 1. Course of the Epidemic. 

The date of onset of symptoms in the reported (blocks with 
numbers indicating age) and suspected (blank blocks) cases 
is shown. *Children attending nursery school. 
ly, and from each of the nursery-school children and 
serums from the mothers of the nursery-school chil- 
dren. In many cases it was not possible to collect 
all such specimens from every person in the study. 
In organizing the data obtained, the findings were 
grouped as follows: patients and their families; nurs- 
ery-school children and their mothers and siblings; 

and miscellaneous contacts. 


'—May—! 


Serums 
Whenever possible, two serum samples were ob- 
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tained two or three weeks apart, so that diagnostically 
significant changes in antibody titer might be demon- 
strated. All blood samples for serologic study were 
obtained by venous puncture in the antecubital fossa; 
2 to 10 cc. of blood was drawn into a sterile vacuum 
syringe and kept in an ice-filled container until the 
serum and cells could be separated. The blood was 
centrifuged for te minutes at 2000 r.p.m., and the 
serum drawn off and stored at —20°C. The serums 
were kept frozen for periods varying up to six months 
before the tests were run. 

Such factors as delays from the time a case was 
reported until the family could be visited, technical 
difficulties in the drawing of the blood and the fact 
that a certain number of subjects left town shortly 
after the initial sample was drawn made it impos- 
sible to obtain serum from the acute and the con- 
valescent stage in every person studied. In other 
cases the amount of serum obtained was so small as 
to handicap some of the laboratory procedures. 

Complement-fixation tests were run on plates using 
four concentrations of complement for each virus- 
serum mixture, as described previously,’ with 8 units 
of antigen to increase the sensitivity of the test — it 
was realized that in obtaining maximum sensitivity 
the response would be more heterotypic than if smal- 
ler amounts of the antigen were used. The first and 
second samples of serum from each person were run 
in pairs. The antigens used in the test were the Brun- 
hilde and W-S (Type 1), Y-SK (Type 2) and Leon 
(Type 3) strains grown in bottle cultures of monkey- 
kidney tissue. Not only the complement-fixing anti- 
body titer but also the avidity — that is, a measure of 
the amount of complement bound by each antigen- 
serum mixture — was calculated. A test was con- 
sidered positive for recent infection if the avidity to 
the three types of virus totaled 15 units or more. A 
certain number of tests had to be classified as in- 
complete because of the anticomplementary nature 
of the serum. 

Assay of the neutralizing antibodies was accom- 
plished by means of a modification of the colorimetric 
test devised by Salk, Youngner and Ward.’ Although 
synthetic medium 199 containing 2 per cent horse 
serum was suggested as the medium of choice by the 
Salk group, in this study the more simple medium of 
Hanks’s saline solution containing 2 per cent calf 
serum and 0.5 per cent lactalbumin hydrolysate was 
used.* In all tests by this method twofold dilutions 
were standard. A modification was introduced into 
the test in which cuplike depressions in a styrene plas- 
tic plate were used instead of test tubes.* With this 
innovation, oil seals could be used instead of stop- 
pers. When two samples of serum drawn two or 
three weeks apart were available, the neutralization 
test was considered to be positive for recent infec- 
tion, if a fourfold or better increase in the antibody 
titer could be demonstrated with the use of twofold 


dilutions of serum. 
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Virus-isolation Studies 


Rectal swabs. Collection was attempted on three 
consecutive days as soon as possible after illness or 
contact. Cotton-tipped applicator sticks were trans- 
ported to New Canaan in sterile test tubes con- 
taining 1 cc. of balanced saline solution. In the 
process of swabbing, an attempt was made to sample 
the rectal contents. Tine swabs were then returned 
to their tubes and refrigerated. At the end of each 
day’s collections they were vigorously squeezed out 
and then discarded, and the remaining solution was 
frozen until it could be tested. 


TABLE 2. Results of the Complement-Fixation Tests. 


Group + Reaction + Reaction — Reaction Positive 
REACTIONS 
NO. OF NO. OF NO. OF 
CASES CASES CASES 
% 
Patients 12 0 1 92 
Household contacts 18 14 12 40 


Nursery-school chil- 
dren, siblings & 


mothers 15 7 17 40 
Miscellaneous con- 

tacts 1 1 8 ll 

Totals “46 “22 “38 

Average 43 


Stool samples. Each family was provided with a 
supply of 2-liter paraffined cartons, and instructed 
to deposit the stool specimen directly in the carton. 
The members were asked to keep the samples re- 
frigerated or frozen if possible, but at least in a cool 
place. Repeated return visits were made to obtain 
three such samples per person. They were collected 
within twenty-four hours of passage, and frozen if 
suspensions* could not be made promptly. 

Testing of samples. Tissue-culture inoculation was 
performed by the technics previously used in this 
laboratory for isolation of virus in outgrowth cell cul- 
tures,* 1 cc. of rectal-swab extract and 0.1 cc. of 
stool suspension being used for inoculation. Positive 
cultures from each person were then identified by 
neutralization of the agent with type-specific serum. 


REsuLTS 


Complement-Fixation Tests 


Table 2 presents the results of the compiement- 
fixation test for the various groups of exposed per- 
sons. Of those on whom complete tests were run, 92 
per cent of the patients and 40 per cent of both the 
household contacts and nursery-school group yielded 
positive results. Only 11 per cent of the serums from 
the small miscellaneous group proved positive for 
complement-fixing antibodies. The 22 borderline 
(+) results represent tests in which the total avidity 
to the three antigenic types was between 4 and 14 


: 
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| 
+ 
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Virus Isolation 
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and therefore fell short of meeting the criteria set 
for positivity in this study. 


_ Table 3 shows the high percentage of virus isola- 


Tasie 3. Total Virus Isolations. 
Group No. or No. or 
Persons ISOLATIONS 
TEsTep 
Patients 16 14(88%) 
Contacts 98 53(54%) 
Nursery-school children, 27 16(59%) 
mothers & siblings 
Household 66 34(52%) 
Miscellaneous 5 3(60%) 
Totals 114 67 (58% ) 


tion in the study group, the over-all percentage for 
all the 114 persons tested being 58 per cent. As might 
have been expected, most virus isolations were in 


TasLe 4. Comparison of Positive Results in Virus Isolation 
and Serologic Studies. 


Group 


Patients with para- 
lytic disease 


Patients with non- 
paralytic disease 


Totals 
Averages 


Household contacts: 

Symptomatic* 

Asymptomatic 
Totals 


Averages 


Nursery-school chil- 
dren, mothers & 
siblings: 
Symptomatic* 
Asymptomatic 

Totals 
Averages 

Miscellaneous con- 
tacts: 
Symptomatic* 
Asymptomatic 

Totals 


Averages 


SeroLocic DETERMINATIONS 


TOTAL 
NO. OF 
PERSONS 
TESTED 


13 


tle 


26 
39 


NEUTRALI- 
ZATION 


% 


22 


Virus IsoLaTIon 


POSITIVE POSITIVE TOTAL 


COMPLE- 
MENT 


NO, OF 
PERSONS 


FIXATION TESTED 


% 


100 


26 


POSITIVE 


59 


60 


ness. 


*One or more symptoms characteristic of either minor or major ill- 


the group of patients (88 per cent), but 54 per cent 
of the contacts tested were shown to be harboring 
virus in the gastrointestinal tract. All strains of the 


virus recovered proved to be Type 1 with the excep- 
tion of 3 members of 1 family, who were excreting a 
Type 2 strain. 


Correlations of Antibody Studies and Virus Isolations 


These results are broken down further in Table 4, 
in which the various segments of the study group 
are analyzed in terms of the presence or absence of 
symptoms. In both the serologic studies and the 
virus isolations, the highest percentage of positive 


TasLe 5. Positive Results Indicative of Recent Infection 
Either by Virus Isolation or by Serologic Studies. 


Group Tora NumMBer Positive Positive Born 
SeroLocic Virus  Sero.ocic 
Test Onty Isotation Test 
Onty Virus Iso- 
LATION 
Positive 


NO. OF 


POSITIVE NEGATIVE 


RESULTS RESULTS CASES CASES CASES 
Patients: 
Paralytic cases 11 1 0 3(1)* 8 
Nonparalytic 3 1 0 1 2 
cases 
Totals “0 4(1)* 10 


Percentage 


Household contacts: 


Symptomatic 13 1 1 4(2)* 8 
Asymptomatic 14 21 2(1)F 6\5)* 6 
Totals 3(1)# 10(5)* 14 
Percentages 55 45 10 39 51 
Nursery-school children, mothers & siblings: 
Symptomatic 12 3 3(2)+ 1(1)* 8 
Asymptomatic 7 14 4(4)¢ 1(1)* 2 
Totals “19 "7 2(2)* “10 
Percentages 53 4 37 10 53 


Miscellaneous contacts: 


Symptomatic 3 2 0 2 1 
Asymptomatic 0 4 0 0 0 
Totals “6 
Percentages 33 67 0 67 33 


_ *Indicates persons from whom no serum obtained or in whom studies 
incomplete. 
tIndicates persons from whom no stool specimen obtained. 


results were found in patients with the paralytic form 
of the disease, and in contacts who showed illnesses, 
even though of a minor nature, during this period. 
Of the paralytic patients tested, 100 per cent had 
significant titers of complement-fixing antibodies, and 
virus was recovered in 92 per cent of this group. In 
the nonparalytic group, 75 per cent yielded positive 
complement-fixation tests, and 67 per cent positive 
virus isolations. The contacts, on the other hand, 
showed a greater difference in those with and those 
without symptoms. It is of significance, however, 
that among the contacts who were clinically well 
throughout the epidemic, approximately 25 per cent 
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had high levels of complement-fixing antibodies, and 
close to 40 per cent were excreting virus. The rela- 
tive value of the complement-fixation test in the diag- 
nosis of recent infection is pointed up in all groups 
by the low percentage of neutralization tests with 
antibody rises of diagnostic significance. By the time 
the first serum sample was obtained in this study, 
the level of the neutralizing antibodies had already 
reached a high titer, thu: precluding any demon- 
stration of a fourfold rise in titer between the first 
and the second sample. 

In Table 5 the relative value of the serologic tech- 
nics and the technic of virus isolation in the labora- 
tory diagnosis of recent infection with poliomyelitis 
are compared. Among the patients, diagnosis was 
made by both serologic test and virus isolation in 10 
cases, whereas in 4 the diagnosis was made only by 
isolation of virus from the stools, no serum being ob- 
tained in 1 case and the serologic tests on the 3 


Taste 6. Virus Isolation Correlated with Antibody Studies. 


Positive Virus Neoative Virus 


Antisopy Stupy 


ISOLATION ISOLATION 
NO. OF CASES NO. OF CASES 
Incomplete antibody study 11 4 
Negative antibody study t 30 
Positive neutralization test* only 1 0 
Positive complement-fixation test only 34 3 
Positive neutralization* & comple- 3 0 


ment-fixation test 


*Rise in titer — not mere presence of antibodies. 


available being negative. Among household contacts, 
virus isolations alone accounted for 10 of the 27 
positive results; in the nursery-school group, 7 of the 
19 positive diagnoses were made by serologic methods 
alone. These results can be explained in large part 
by the fact that only stool and rectal-swab samples 
could be obtained in certain young members of the 
study group, whereas in other cases only serum was 
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TaB_e 8. Distribution of Neutralizing Antibodies in the Study Group. 
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cases in which a positive serologic test was found 
when the attempt at virus isolation was unsuccess- 
ful. 


Infection in Nursery-School Contacts and Their 
Mothers 
The results in the nursery-school children and their 
mothers are compared in Table 7. No virus isola- 
tions were attempted on their mothers, but diag- 
nostically significant levels of complement-fixing anti- 
bodies revealed recent infection in 3 of these 19 wom- 


Comparison of Results between 19 Nursery- 
School Children and Their Mothers. 


TABLE 7. 


Group No. or Cases 


Both mother & child positive for recent infection by 
either virus isolation or serologic studies 


Child positive but mother negative 
Mother positive but child negative 


Oo 


Both mother & child negative 


en. In 9 cases the child gave laboratory evidence of 
recent infection when the mother’s serum was nega- 
tive. It is significant that in no case was the mother 
positive for recent infection when her child had nega- 
tive findings. 


Neutralizing Antibodies 


Although the studies of neutralizing antibody were 
of little value in the diagnosis of current or recent 
infection, they were useful in demonstrating the type 
of experience that the people of New Canaan had 
had with the virus of poliomyelitis, including that of 
the 1954 epidemic. The distribution of the different 
types of neutralizing antibodies in the various age 
groups in New Canaan is presented in Table 8. In 
the group under five years of age 45 per cent of the 
children had neutralizing antibodies only to Type 
1 virus, 6 per cent only to Type 3, and 29 per cent 
to more than one type. In contrast to the expected 


Ace Group Torat No, or 
Perso’ 


NS TESTED Tyre 1 OnLy 


No AnTIsopies 


10 45 


13 


13 


PERCENTAGE WITH PERCENTAGE WITH PERCENTAGE WITH PERCENTAGE WITH PERCENTAGE WITH PERCENTAGE WITH 


3 Types or 
ANTIBODY 


2 Types or 
ANTIBODY 


Type 2 ONLy Type 3 ONLY 


10 
5 
18 


29 
50 
41 


6 
0 
10 


obtained. The actual numbers of such cases are in- 
dicated in Table 5. 

When the group that had both serologic and virus 
studies completed is selected (Table 6) a close cor- 
relation between the complement-fixation and virus- 
isolation technics can be demonstrated. In only 4 
cases were the antibody studies negative when virus 
was recovered. On the other hand, there were 3 


predominance of Type 1 immunity in the younger 
members of this community is the greater breadth 
of immunity in the adult group, only 13 per cent 
having antibodies to Type 1 alone. 


Type Specificity of Complement-Fixation Reactions 


The majority of complement-fixation monotypic 
responses occurred in the younger age groups (Fig. 


| 
‘ 
0-5 31 0 
6-15 20 5 40 0 
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2). Of those under five years of age, 13 had mono- 
typic, and 6 ditypic responses. There were no tritypic 
responses in this age group. The group from six to 
fifteen years of age comprised 3 monotypic, 7 ditypic, 


No. or 
Persons 


N 
N 
\ 
\ 
\ 
\ 


*TvPe 1 TYPE: TYPE T TYPE! TYPE! TYPE 
AND AND AND AND 
TYPED TYPED TYPED TYPE TYre D 
orm ano m | | orm | | orm AND | 


3-S Years over 25 «YEARS 


Ficure 2. Distribution of the Monotypic and Heterotypic 

Complement-Fixation Responses to the Type of Virus Iso- 

lated in the Stools, for the Various Age Groups in the Study. 

*Three persons with Type I virus showed a trace reaction to 
one of the other types. 


6-15 Years 


and | tritypic responses. In the adult group, 3 mono- 
typic, 5 ditypic and 1 tritypic responses were revealed. 


Stools versus Rectal Swabs as a Source of Virus 


The comparative value of stool samples and rectal 
swabs in the recovery of virus in this study is depicted 


Positive 
ISOLATIONS 
‘0 


100 


90 
& STOOLS 


RECTAL SWABS 


MisceLtanzous TorTaL 
Group 


Patrents HouseHoLtp _Nursery-ScHOOL 
Contacts MoTHErs 


Tora. & SympToms 
TEsTep: 
stoots 16 57 25 5 103 
SWABS 17 63 26 i) 111 


Figure 3. Comparison of the Effectiveness of Stools and Rec- 
tal Swabs in the Isolation of Virus in the Study Groups. 


in Figure 3. Although rectal swabs have the ad- 
vantage of convenience and ready availability, in 
contrast to the cumbersome collection and processing 
of the stool samples, their effectiveness was a good 
deal less impressive. Rectal swabs, as used in New 
Canaan, produced only 25 per cent isolations in pa- 
tients and 19 per cent in contacts, as opposed to 
88 per cent and 54 per cent respectively, in stool 
samples. It should be pointed out that in many cases 
three consecutive stool samples and rectal swabs 
could not be obtained. When three stool samples 
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were obtained, virus was isolated from 71 per cent of 
persons, whereas those contributing only single 
samples produced 58 per cent isolations. Comparable 
figures for rectal swabs are 20 per cent isolations from 
persons contributing three specimens, and 5 per 
cent from those furnishing only one. 

It was not possible to make an organized study of 
the duration of virus excretion in this epidemic. One 
patient was found to be excreting virus seven or 
tight weeks after onset of illness, however, and 6 
contacts were excreting virus seven or eight weeks 
after contact with a patient with poliomyelitis or an 
illness suggestive of poliomyelitis. All isolations seven 
or eight weeks after illness or contact were from stool 
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Ficure 4. Epidemiologic Chart of the P. Family, Showing 
the Chronologic Course of Poliomyelitis in the Family Group. 


In the reported case the solid line indicates symptoms, and 
the broken line fever. 


samples. No positive rectal swabs were found after 
the fourth week. 
Family Studies 


Figures 4, 5 and 6 present representative epidemi- 
ologic charts on the families concerned in this study. 
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Ficure 5. Epidemiologic Chart of the T. Family, the Only 
Family in Which Any Virus but Type 1 Was Isolated. 
The P. family consisted of the parents and 5 chil- 
dren. The four-year-old boy attended the nursery 
school, and became ill on June 11. After a brief 
febrile illness, the patient improved for two days, 
only to manifest typical symptoms of paralytic polio- 
myelitis. This boy’s seven-year-old and three-year- 
old brothers had minor illnesses a few days later. 
All the other members of the family were apparently 
well, but virus was recovered from the stools of all 
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family members with the exception of the ten-year- 
old girl. The complement-fixation test was positive in 
all family members with the exception of incomplete 
studies on the mother and negative studies on the 
ten-year-old daughter. 

The T. family represented the only one in which 
virus other than Type 1 was recovered. The 2 boys 
in the family had no known contact with any of the 
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Ficure 6. Epidemiologic Chart of the D. Family, the One 
Family with a Diagnosed Case in Which All Laboratory Tests 
Were Negative. 

The solid line in the reported case indicates symptoms, and 
the broken line fever. (*Contact with another patient two 
and a half weeks before the onset of that patient’s symptoms 
but when others in that family were ill.) 


other cases in the community. The thirteen-year-old 
boy came down with an illness strongly suggestive of 
nonparalytic poliomyelitis about fifteen days before 
his six-year-old brother was stricken with a bulbar 
form of the disease. Because the older brother was 
attending a camp in another city, it is entirely pos- 
sible that the virus introduced into this family rep- 
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Studies of 2 Vaccinated Children 


The Poliomyelitis Vaccine Field Trial, carried out 
under the auspices of the National Foundation for 
Infantile Paralysis in the summer of 1954, included 
2 members of the New Canaan group under study 
here. They had received their second inoculation of 
vaccine about six weeks before blood samples were 
obtained for this survey. Both children were siblings 
of patients with paralytic cases from the nursery 
school, confirmed by virus and serologic studies. The 
laboratory results for these 2 children appear in 
Table 9. B. P., while asymptomatic, became infected, 
for she excreted virus in her stools and showed a 
positive, monotypic complement-fixation reaction to 
the virus isolated from her gastrointestinal tract. J. 
W., on the other hand, gave no evidence of infec- 
tion, for he yielded no virus in his stool samples and 
had a low level of complement-fixing antibodies. Al- 
though both children exhibited neutralizing anti- 
bodies to virus Types 1 and 2, no Type 3 antibodies 
could be detected, despite the vaccination. 


Discussion 
Clinicoepidemiologic Study 


The present findings illustrate the extremely in- 
vasive nature of poliomyelitis in a group of suscepti- 
ble persons, regardless of age. With the aid of the 
new tissue-culture technics, utilizing the methods of 
virus isolation and of neutralizing and complement- 
fixing-antibody determinations, a high percentage of 
positive results was obtained. Several factors com- 


TaBLe 9. Laboratory Results in the 2 Vaccinated Children, Asymptomatic Familial Contacts of Patients with Paralysis. 


CLINICAL 
History 


Virus 
ISOLATION 
Type 


Supyect Time oF SAMPLE AcE 


NEUTRALIZATION TEST 


ComMPLEMENT-FIxaTion Test 


TITER TITER AVIDITY 


Type 1 Type2 Type3 Typel Type2 Type3 Typel Type2 Type3 


Drawn 10-12 days after 
illness of sibling 


Asympto- 
matic 


Drawn 20-32 days after 
illness of sibling 


Drawn 10-12 days after 


Asympto- 
illness of sibling i 


matic 


Drawn 20-32 days after 
illness of sibling 


-5 10 0 0 0 


resented an endemic strain brought in from another 
community, rather than a strain from the New Ca- 
naan outbreak. 

The D. family represented the one unit in the 
study in which all laboratory studies were negative. 
Mrs. D. had a five-day grippelike illness, with some 
questionable weakness of the interosseus muscles of 
the left hand. From a comparison of the rapid spread 
of virus through the other patients’ families, it ap- 
pears unlikely that this patient was actually suffer- 
ing from an infection with the virus of poliomyelitis. 


bine to implicate personal contact as the chief means 
of spread of poliomyelitis in New Canaan. The gen- 
erally high standard of living and excellent sanitary 
environment in the town tend to exclude poor hy- 
giene. The original nursery-school focus and the 
large number of cases in which some form of prelimi- 
nary contact was reported (82 per cent) correspond 
to the figure of 80 per cent reported by the com- 
parable “Anglo-American” group studied in Hidalgo 
County, Texas.° 

The small size and circumscribed nature of this 


| 
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epidemic lead to the suggestion that the nursery 
school was the primary focus in the community. Some 
child, during the infective period, disseminated the 
virus widely to the other children in the class. In 
the subsequent two weeks, 2 nursery-school children 
and the mother of 1 of them became ill with diag- 
nosed poliomyelitis, and 2 more came down with the 
disease in the following week. Many others of these 
children seem to have had inapparent infections, and 
to have spread the virus among their families and 
friends, who constituted most of the subsequent cases. 
For various reasons, many of them unknown, the 
epidemic did not spread. Presumably, the high level 
of hygiene and minimal amount of crowding kept 
the stream of infection narrow, limiting the virus to 
this group. Even though the case rate was high, it 
might well have been higher in such a susceptible 
population if dissemination had been greater. Once 
virus was introduced into these households, the pres- 
ence of small children increased the chances of in- 
fection. 

The large number of cases in adults (35 per cent) 
can best be understood in terms of two influences. 
One is the tendency for high socioeconomic groups 
such as this one to acquire immunity at an older 
age than those in lower groups.* The other is in the 
story of the epidemic; all adult patients were parents 
of small children in whom inapparent and clinical 
infection was common, and these parents were there- 
fore heavily and intimately exposed to the virus. 

Evaluation of the group of contacts labeled as 
“symptomatic” presents several difficulties. A liberal 
definition was made in this study, and a small num- 
ber of patients with minimal symptoms were in- 
cluded. The majority, however, presented stories of 
a febrile illness with associated sore throat, headache, 
gastrointestinal symptoms, stiff neck or back, lethargy 
or muscle pains. It is obvious also that once polio- 
myelitis had started in the community, the parents 
began a close watch over their children, noting and 
remembering symptoms that might normally have 
been missed or attributed to other causes. Thus, the 
ratio of those with an illness to those with inapparent 
infection, as detected by laboratory test, was con- 
siderably lower in all age groups than that found pre- 
viously in a study of neutralizing antibodies to polio- 
myelitis in a normal, healthy population during an 
epidemic year.’ There is no doubt, however, that 
subclinical infections were frequent among contacts 
of clinical cases, as recent family studies have well 
documented.**® 


Serologic Studies 


These were especially helpful in the 3 cases of 
contacts in which attempts to recover virus from the 
stools were unsuccessful but in which the serologic 
test indicated recent poliomyelitic infection. In 3 
other cases (in mothers on whom virus studies were 
not carried out) a positive complement-fixation test 
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allowed a diagnosis of recent infection to be made. 
However, 2 asymptomatic household contacts and 2 
asymptomatic “miscellaneous” contacts were found 
to be virus carriers, only to have the complement- 
fixation and neutralizing-antibody studies yield nega- 
tive results. A similar situation was reported by 
Svedmyr, Enders and Holloway,’° who described 
positive virus isolations coupled with negative serolog- 
ic results in 2 nonparalytic cases of the disease. 

A recent study from this laboratory, using similar 
methods, revealed no correlation between the severi- 
ty of the disease and the immunological response.‘ 
Others have also noted that if virus was obtained 
from the patient’s stool, no serologic difference could 
be noted between paralytic and nonparalytic cases.’°~ 
“' From the present investigation, it appears that the 
test is more likely to be positive in a symptomatic 
than in an asymptomatic person. 

The problem of how rapidly neutralizing anti- 
bodies develop after infection has been analyzed pre- 
viously. In primates fed virus, antibodies developed 
as early as two weeks later, regardless of whether or 
not paralysis occurred.’** In human patients high 
titers of neutralizing antibodies are also found almost 
from the onset of symptoms, which usually occurs 
one to three weeks after exposure to the virus.*** 
These findings point out the difficulty in using the 
neutralizing test for the diagnosis of recent infection. 
To demonstrate a fourfold increase in titer between 
the first and second serum samples, the initial speci- 
men of blood should ideally be drawn between the 
time of exposure and the development of symptoms. 
This is obviously impossible, and in only 4 cases in 
the entire New Canaan study was it possible to 
demonstrate the requisite fourfold increase. 

The age distribution of multiple neutralizing anti- 
bodies in the New Canaan subjects reveals that the 
number of persons with only Type 1 antibodies was 
much greater in the younger age group. All the 
children under five years from whom Type 1 virus 
was isolated showed significant titers of homotypic 
antibodies. If antibodies were present to the other 
types in this low age group, the titer was less than 
that against the Type 1 strain. In this community 
poliomyelitis was last present to any extent four years 
previously, and at that time the strain recovered was 
a Type | virus. 

The complement-fixation test is a much newer pro- 
cedure in the study of poliomyelitis, and its value has 
not been as well established as that of the neutraliza- 
tion test. The first reports in the literature indicated 
that the test was of limited value because of the 
heterotypic nature of the responses obtained and the 
early appearance of the peak antibody titer (one to 
five days after onset).*°?* With minimal amounts of 
antigen, the test has been shown to have greater type 
specificity." Thus, in one group, 90 per cent of pa- 
tients showed an increase in complement-fixing anti- 
bodies to the type of virus isolated from their stools, 
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whereas only 10 per cent showed a rise against the 
heterotypic strains. This study also revealed that 
with the modified test, the response was not nearly 
as rapid as previously reported, the antibodies usually 
not being detectable before the first week after symp- 
toms, and the titer often rising after the fourth week. 
In the New Canaan study, the type specificity, gained 
by the use of minimal amounts of antigen, was offset 
by the administration of 8 minimal units of antigen 
to increase the sensitivity of the test. Even with this 
modification, a large number of responses were still 
homotypic, especially in the young children; 67 per 
cent of children between three and five years of age 
found to be excreting virus showed monotypic com- 
plement-fixation responses. Of the adults, on the 
other hand, only 33 per cent had monotypic responses 
to the type of virus isolated in their stools. 

In epidemiologic studies of poliomyelitis it seems 
that the complement-fixation test serves an important 
purpose; indeed, for certain purposes, it would be 
the method of choice. From the point of view of 
the time, labor and expense involved in the virus- 
isolation and neutralizing-antibody technics, the 
speed and ease of the complement-fixation test give 
it many advantages. Although many heterotypic 
responses might be obtained in older persons, a study 
of young children in the community would be re- 
warding in determining the prevalent strains respon- 
sible for the outbreak. 


Virus !solation 


The frequency (88 per cent) of isolation of polio- 
myelitis virus from patients in this epidemic compares 
favorably with results reported in the past. The 
number of isolations (54 per cent) from the contacts 
is convincing evidence of the extent to which in- 
fection was dispersed in unrecognized form through 
the families of patients and among the nursery-school 
children and their families. 

The identification of the isolated viruses as Type 
1 in all but 3 persons from the same family, who were 
excreting Type 2, is in agreement with the observa- 
tion that during epidemics of poliomyelitis, the great 
majority of isolations are of one type, most com- 
monly Type 1. This is in contrast to the more even 
distribution of types in endemic periods.*:° 

Many studies in the past experienced greater suc- 
cess in the isolation of virus from paralytic than from 
nonparalytic cases.***7 A major factor in this, un- 
doubtedly, is the diagnosing of other infections as 
nonparalytic poliomyelitis in an epidemic period. The 
limited New Canaan epidemic, with its narrow 
stream of infection, showed isolation in 11 of 12 
paralytic as opposed to 3 of 4 nonparalytic cases. 
Symptomatic contacts in New Canaan were found to 
be excreting virus at about twice the frequency of 
those with no symptoms of illness—an observation 
similar to that of Horstmann et al.° in Ohio in 1953. 
The extensive use of rectal swabs in attempts at 
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virus isolation in poliomyelitis is a fairly recent de- 
velopment. In 1952, rectal swabs from 36 normal 
Egyptian infants were tested singly, or in pools of 
four or five samples, and 11 enteric viruses including 
a strain of poliomyelitis were isolated.** A study of 
an epidemic in Ohio in 1953 produced 38 per cent 
of virus isolations in contacts with the use of the 
rectal-swab technic.*® Rectal swabs, in the New 
Canaan study, produced only 25 per cent isolations 
ia patients and 19 per cent in contacts, as opposed 
to 88 and 54 per cent in stool samples; these results 
are similar to those reported by Godenne and Rior- 
dan.*° It appears that the effectiveness of the swab 
in actually sampling rectal contents varies with the 
co-operation of the subject, the proximity to a bowel 
movement and the rectal contents at that particular 
time. Although the technic of rectal swabbing is 
more satisfactory from the point of view of facility 
in obtaining specimens from each person, its effective- 
ness in this study did not approach that of stools as 
a method of recovering virus. 


SUMMARY 


The 1954 epidemic of poliomyelitis in New Canaan, 
Connecticut, a community enjoying a high standard 
of living, was studied with the aid of clinical, epi- 
demiologic and laboratory methods of investigation. 
The following aspects of the outbreak were ex- 
amined; the epidemiologic setting; the number of 
patients and contacts with positive neutralization 
and complement-fixation tests; the number of pa- 
tients and contacts excreting virus; the correlation 
of clinical histories with the results of these labora- 
tory studies; and an evaluation of the laboratory 
technics employed. 

The initial focus of the epidemic was in a small 
nursery school, and infection was carried from here 
into the community by the school children pre- 
dominantly to their families and intimate contacts of 
their families. Six of the 16 cases were in adults 
between twenty-seven and thirty-five years of age. 

Serologic tests were performed on 106 persons. 
The complement-fixation test was positive for recent 
infection in 92 per cent of the patients tested and in 
40 per cent of their contacts. Only in children under 
six years of age were predominantly monotypic re- 
sponses obtained to the type of virus isolated in the 
stools. The neutralization test proved of little valu 
as a diagnostic tool in this study, because the titers 
had usually reached high levels by the time the first 
sample was drawn. 

Of 114 persons tested, virus was recovered from 
the gastrointestinal tract in 67. All virus obtained 
was Type 1, with the exception of 3 strains recovered 
from members of one family who were excreting a 
Type 2 strain. Virus was recovered from 88 per cent 
of the patients and 54 per cent of all contacts. Stool 
samples yielded virus about twice as often as rectal 
swabs obtained from the same persons. Virus was 
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recovered twice as frequently from symptomatic 
contacts exhibiting minor illnesses as from those with 
no symptoms. 


We are indebted to Dr. Oswald Cammann, health officer 
of New Canaan, Connecticut, Drs. D. F. Brown, Harrison S. 
Coombs, John J. Frothingham and Eric Twachtman, the 
Visiting Nurses Association of New Canaan, under the direc- 
tion of Miss Helen Davenport, and the families involved, 
without whose co-operation this project could not have been 
carried out, and to Miss Jean Emmons, Mrs. Dorothy Davis, 
Mrs. Sarah Melnick and Dr. Edward M. Opton for assist- 
ance in carrying out the laboratory studies. 
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ARTERIOSCLEROTIC ANEURYSM OF THE ABDOMINAL AORTA* 


Some Pathological and Clinical Correlations 


HE arteriosclerotic aneurysm of the abdominal 

aorta has recently become an important lesion. 
A few years ago this diagnosis held little practical 
significance. Therapy was relatively ineffective, prog- 
nosis regarding time was utterly uncertain, and the 
ultimate prognosis for life was hopeless. With the 
present possibility of resection and graft replace- 
ment,*~* the outlook for the patient, although serious, 
is at least hopeful. As infectious deaths have greatly 
diminished, these aneurysms have definitely become 
more common.* 

In the management of these cases perplexing prob- 
lems arise. The patients concerned have widespread 
and often severe arteriosclerotic vascular disease in- 
volving the coronary arteries, brain, kidneys and leg 
vessels. Most are hypertensive and have been so for 
years. It is notoriously difficult to estimate survival 
in months or years in the presence of these established 
defects. Tied in closely here is the question of opera- 
tive risk in a brittle patient who must undergo a 
lengthy operation often attended by sharp blood- 
pressure and blood-volume fluctuations. These factors 
must be balanced carefully against the prognosis for 
life as conditioned by the aneurysm itself. How dan- 


*From the Department of Surgery, Peter Bent Brigham Hospital. 
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gerous is a given aneurysm in a given patient? Are 
there any warning symptoms and signs before leakage 
occurs? Is the first leakage usually synonymous with 
final rupture and death? What is the anatomic rela- 
tion of these aneurysms to the renal arteries? At what 
point in the sac and when in the life history of such 
an aneurysm does rupture occur? Many unknown as- 
pects of these lesions have been elucidated by Blake- 
more® from his large experience. 

To explore further some of these points, the autopsy 
protocols and clinical records of 44 patients with 
abdominal arteriosclerotic aneurysms were examined. 
None of these lesions gave gross or microscopical evi- 
dence of syphilis. Dissecting and mycotic aneurysms 
were excluded. 

In this group of patients there were 37 men and 7 
women, a ratio of about 5:1. The youngest patient 
was thirty-nine, and the oldest ninety-three. Two 
thirds of the patients were in their sixth and seventh 
decades. It is well known that syphilitic aneurysms 
are most frequent in the forties and fifties. None of 
the patients had had any treatment directed to their 
aneurysms except for 3 that had been wired ; there was 
little evidence that the wiring had significantly altered 
the course of the disease. The first patient was treated 
by wiring twenty-four hours after rupture; despite 
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massive blood replacement, he continued to bleed and 
died four hours after operation. The second patient, 
with an enormous aneurysm obstructing the duo- 
denum and common bile duct showed continued 
expansion after wiring and died ten days later from 
diffuse thrombosis of the abdominal aorta. The third 
patient returned to the hospital with retroperitoneal 
bleeding fifteen months after wiring; plain films of 
the abdomen showed marked further expansion of the 
aneurysm with widening of the wire loops. Further 
wire was introduced, with no effect on hemorrhage. 
Two days later an attempt at resection was abandoned 
when the patient’s condition became hopeless. He 
died shortly after this third operation. 

Regarding the general medical make-up of these 
patients, several factors are of interest. 


HYPERTENSION 


With 160 mm. of mercury as an arbitrary systolic 
blood-pressure dividing line, and 90 as the diastolic, 
24 patients were clearly hypertensive; 15 showed 
normal or low readings. The blood-pressure level was 
unknown in 5 others. Of the 15 normotensive or 
hypotensive patients, however, 7 were bleeding from 
their aneurysms, 5 had pathological evidence of old 
or recent coronary occlusion, and 1 was admitted to 
the hospital because of a cerebrovascular accident. 
These findings suggest that hypertension is more com- 
mon in these patients than is usually stated.° 


Coronary-ArTErRY DIsEASE 


As might have been expected the coronary arteries 
were almost invariably the seat of atheromatous 
changes, varying from occasional plaques, through 
considerable narrowing, to complete or multiple 
points of occlusion. In the 42 cases in which the 
vessels were described, they were said to be normal 
in only 1, and in only 2 were they noted to show as 
little >s “slight” atheromatous change. Six cases gave 
evidence of old coronary occlusion, 10 showed fresh 
occlusions, and 4 showed both. Recent coronary- 
artery closure was thought to be the chief cause of 
death in 14, or about a third of the cases. 


ARTERIOSCLEROTIC DisEASE ELSEWHERE 


It is well known that aortic aneurysms of this type 
constitute but one manifestation of a widespread 
arteriosclerotic process. “Generalized arteriosclerosis” 
was diagnosed by the pathologist in 41 of these 44 
cases on the basis of lesions found in peripheral 
arteries, visceral arteries, heart and brain. (Two were 
limited autopsies.) On the other hand, only 2 patients 
succumbed to cerebrovascular accidents, and none to 
arteriosclerotic renal disease, and none had lost a leg 
from femoral, iliac or aortic closure. One patient, 
mentioned above, died of diffuse aortic and renal- 
artery thrombosis induced by wiring. One patient 
died in congestive heart failure of hypertensive cardio- 
vascular disease. 
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Fifteen of these aneurysms had ruptured, causing 
death. Twenty-nine were intact, with no evidence 
of leakage. This suggests that long-term survival after 
sublethal hemorrhage must be rare. Rupture and 
death were clearly related to the size of the aneurysm, 
be:. expressed as the diameter in centimeters. In gen- 
eral, most of these aneurysms, whether fusiform or 
saccular, are about a third longer than they are wide. 
The length bears no relation to likelihood of rupture, 
but the width obviously does. It has been noted that 
the estimated width of an abdominal aneurysm on 
physical examination and the measured width on the 
plain x-ray film correlate well with the actual width at 
operation or at autopsy, provided evident corrections 
are made. In estimating the greatest width of any 
intra-abdominal mass by bimanual palpation, the 
experienced examiner almost subconsciously subtracts 
two thicknesses of compressed abdominal wall from 
the apparent width. Because of the distance of the 
center of the aneurysm from the x-ray film, about 
10 cm. in either the prone or the supine position, at 
a 60-cm. tube-target distance, one must revise the 
roentgenographic width measurement downward by 
15 per cent to obtain the true width. 

Accordingly, these aneurysms were arbitrarily di- 
vided into “small” —6 cm. in diameter or less — 
and “large” — 7 cm. in diameter or more. Thus, the 
width of the small aneurysms scattered on down to 
3 cm., and that of the large ones up to 12 cm. By 
this criterion 14 out of 17, or 82 per cent, of the large 
aneurysms had ruptured fatally. Only 1 of 26, or 4 
per cent, of the small aneurysms had done so. This 
does not indicate, of course, how long it takes a 5-cm. 
aneurysm to enlarge to life-threatening size, but it 
strongly suggests that at a given examination the 
patient with an aneurysm of that dimension is quite 
safe for months to come. Contrariwise, a 9-cm. 
aneurysm will impose something like an 80 per cent 
mortality in the months ahead. 


Relation to Renal Arteries 


Blakemore*® has pointed out that the arteriosclerotic 
aneurysms arise 3 cm. or more below the renal arter- 
ies. Abdominal syphilitic aneurysms, on the other 
hand, tend to arise from the portion of the aorta lying 
between the renal arteries and the diaphragm." Thus, 
in the syphilitic lesions, the superior mesenteric artery 
and the celiac axis often take off from the aneurysmal 
sac. This relation of the aneurysm to the renal vessels 
is of obvious interest to the surgeon in several regards. 
First of all, he is reluctant to interrupt renal flow by 
clamping the aorta above this level. Secondly, if the 
renal arteries come off the aneurysm, often the su- 
perior mesenteric vessel will also, producing an ex- 
tremely complicated situation. From the abdominal 
approach, clear exposure of this region is very difficult. 
The left renal vein, the superior mesenteric artery and 
the pancreas lock down the field. In 1 case throm- 
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bosis of the superior mesenteric artery followed long 
retraction at this level. In this patient the aneurysmal 
sac indented the left renal pelvis on pyelography and 
distorted the right renal artery on aortography, and 
at autopsy the old intraluminal thrombus extended 
well above the renal arteries, even though the aorta 
itself was but little dilated at that level. In these 44 
patients only 3 aneurysms involved or lay above the 
renal arteries, and, peculiarly enough, all 3 patients 
were harboring 2 aneurysms. The first patient had 2 
8-cm. aneurysms of the abdominal aorta; the upper, 
before rupture, had distorted and narrowed the right 
renal artery, with resultant atrophy of the right kid- 
ney. The second patient showed a 10-cm. ruptured 
aneurysm extending above both renal arteries, with 
a rent at the left superior lateral aspect passing down- 
ward into the ostium of the left renal vessel; the sec- 
ond aneurysm in this case was a 4-cm. saccular lesion 
projecting to the right just above the aortic bifurca- 
tion. The third patient had a 5-cm. saccular aneu- 
rysm exactly at the level of the celiac axis, with diffuse 
aneurysmal dilatation of the entire descending tho- 
racic aorta. A fourth patient, not in this series, who 
had an 8-cm. fusiform aneurysm of the lower ab- 
dominal aorta and a pelvic left kidney, was shown at 
operation also to have a 5-cm. saccular aneurysm 
exactly opposite the right renal artery. 


Two or More Aneurysms 

In addition to the cases mentioned above, 2 patients 
had 2 or more aneurysms. The first presented 3 sac- 
cular lesions of the descending thoracic aorta in addi- 
tion to the abdominal aneurysm. The second showed 
2 saccular aneurysms, both below the renal arteries. 


Mural Thrombus in the Sac 

The thrombus in the aneurysmal sac was described 
in 35 of these cases; it was not mentioned in 8. In 
only 1, that of a small, bilobed, saccular aneurysm — 
was thrombus absent. In the great majority of these 
sacs, the thrombus is mural rather than interstitial in 
type; it is often laminated, sometimes firm and rub- 
bery and sometimes granular and friable. In both 
saccular and fusiform aneurysms, the thrombotic 
process attempts to fill and obliterate the sac, as 
though to cement in the weak area and restore almost 
normal axial aortic flow. In such cases aortography 
usually shows only a moderate dilatation of the lumen 
at the level of the aneurysm, giving much less indica- 
tion of true size of the sac than the physical examina- 
tion or the plain film. Since this heavy clot already 
tends to restore the aortic lumen, and since clot is an 
ineffective barrier to rupture, it is doubtful if intrasac- 
cular wiring of the arteriosclerotic aneurysm consist- 
ently adds greatly to the patient’s survival. It is prob- 
able that final rupture is at times delayed by this 
maneuver. 


Srre or Rupture 


The last hope for the patient with the ieaking aneu- 
rysm lies in the circumstance that free rupture ini- 
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tially into the peritoneal cavity is rare. In this small 
series of 15 ruptured aneurysms, only 1 patient fol- 
lowed this course. He died in shock three hours after 
his first symptom, overwhelming abdominal pain. All 
the other patients had bled retroperitoneally. Like- 
wise, only 1 sac had ruptured near its junction with 
the relatively normal aorta above. In the other 10 
cases in which the site of sac rupture was described, 
it occurred at or near the level of maximum width, 
usually through a linear tear 2 or 3 cm. wide. This 
fact implies that most ruptured aneurysms can be sur- 
gically approached with impunity at the logical place, 
the level of inflow. These tears were located at all 
points around the equator of the sac. Only 1 of the 
aneurysms leaked fatally into the duodenum. This 
patient had been having bouts of hematemesis and 
melena for six weeks. Autopsy disclosed two small 
duodenal ulcerations. connecting across the anterior 
wall of the sac with the intraluminal clot. 


AccompanyinG Iviac-ArTERY ANEURYSMS 


Four patients had unilateral aneurysms of the com- 
mon iliac artery, 3 bilateral common-iliac-artery aneu- 
rysms, and | bilateral aneurysms of the internal iliac 
artery. Many others, of course, showed dilatation, 
tortuosity and severe atherosclerosis of the common 
iliac vessels. These lesser aneurysms and the dilata- 
tion of the common iliac arteries are of some surgical 
interest in two regards. Their fairly frequent occur- 
rence means that bifurcation grafts should always in- 
clude adequate segments of internal and external iliac 
artery. These aneurysms are markedly adherent to 
the common iliac veins, especially the left common 
iliac vein; the scar tissue in this adhesive plane tends 
to be stronger than the vein wall. Just as with the ad- 
herence of the main sac to the vena cava, it is a waste 
of time, blood and energy to dissect this scarred junc- 
tion. These situations should be bypassed, and a small 
fragment of sac wall left in these locations. 


X-Ray Dracnosis 

The plain film of the abdomen is very helpful in 
the diagnosis and treatment of these cases. When 
blood has been released into the retroperitoneal space 
from such an aneurysm, the attendant spasm of the 
abdominal wall, the laterally placed hematomatous 
mass and intestinal distention combine to obscure the 
diagnosis and to delay treatment. The plain film of 
the abdomen will show the characteristic curvilinear 
shell of calcification. This tends to be thin and inter- 
rupted; it requires specific search to find it. Enlarge- 
ment of a known aneurysm can be followed well by 
x-ray study. Plain films of the abdomen were taken 
in only 5 of the 26 patients with small aneurysms and 
were diagnostic in 4. Films were taken in 12 of the 
18 with large aneurysms, demonstrating the lesion in 
11 of these. 

SyMPTOMS 


Pain occasioned by an abdominal aneurysm is pre- 
sumably caused by vertebral erosion, with or without 
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nerve or nerve-root compression, stretching of the sac 
wall or overlying peritoneum at times of ex- 
pansion, or tearing of the sac and dissection of the 
retroperitoneum at the time of rupture. There is no 
question that vertebral erosion causes steady, severe 
pain well localized to the spine by the patient. How 
often expansion of an aneurysm per se causes pain is 
not clear. Certainly, it usually does not in the small 
and medium-sized lesions. The pain that invariably 
accompanies rupture is steady and extremely severe, 
often requiring opiates in large doses for. control. It 
is often felt deep in the abdomen, in the low back 
or in either lower quadrant. It may be referred to the 
hips, the gluteal regions, the shoulder or the groin. 
It may mimic renal or ureteral pain.* 

Blakemore’ has mentioned that the lengthening 
and loosening of the arteriosclerotic abdominal aorta 
precludes bone erosion in almost all cases. This state- 
ment was borne out in this series; erosion was present 
in only 1 case, in which the 5-cm. aneurysm men- 
tioned above had eroded the body of the twelfth 
thoracic vertebra at the level of the celiac axis, pro- 
ducing severe pain. In this location the aorta is held 
down against the spine by the diaphragmatic hiatus 
and the renal arteries. 

Expansion of the aneurysm did not cause pain in 
any patients with small lesions. In many of those 
with large aneurysms it was impossible to differentiate 
the pain caused by an enlarging sac from that due to 
early leakage. However, 2 of the patients with large 
lesions and no bleeding complained of severe abdom- 
inal and back discomfort, and other patients presented 
painful and tender aneurysms without evidence of ex- 
tensive retroperitoneal bleeding, such as tenderness or 
spasm in the flanks, fixation of the pulsating mass or 
hematocrit changes. In general, this differentiation is 
not of great importance, since the pain itself is a 
warning of rupture, provided that one can be certain 
that the aneurysm (and not pancreatitis, tumor and 
so forth) is causing the pain. 

Weight loss and the patient’s discovery of the pul- 
sating mass constitute the only other common symp- 
toms of abdominal aneurysm. Several of these pa- 
tients had lost a considerable amount of weight, but 
this, of course, is a completely nonspecific symptom. 
A few of the patients had noted the pulsating mass. 
One female patient, who liked to read in bed at night, 
found unusual difficulty in following the thread of a 
complicated mystery story. Physical awareness of the 
aneurysm, necessarily a large one, is very disturbing 
to some patients; they soon learn the implications and 
tend to become mentally depressed. 


INTERVAL BETWEEN APPEARANCE OF SYMPTOMS 
Anp 


The great majority of the 15 patients with ruptured 
aneurysms had had symptoms for only a short time 
before entry into the hospital. Exceptional in this re- 
gard were 2 patients. The first had had abdominal 
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and back pain for fifteen months, and the second had 
had abdominal discomfort for six months. Six pa- 
tients had had pain or had noted the abdominal mass 
for four weeks to a week before entry. The remaining 
7 patients had been free of noteworthy symptoms until 
less than twenty-four hours before admission. Kamp- 
meier’ has stated that the majority of patients with 
abdominal aortic aneurysms are dead within six 
months of the onset of symptoms. 


INTERVAL FROM HospITALIZATION TO DEATH 


Cause of some optimism is seen in the fact that 
few of these patients with leaking aneurysms die im- 
mediately after seeking medical care. Even though 
approximately half those with ruptured aneurysm 
were treated before the era of the blood bank, only 3 
patients died within less than six hours of hospital 
admission. Five survived for twelve to twenty-four 
hours, and the remaining 7 for one to six days. It is 
evident that this period of pain and active bleeding 
calls for prompt diagnosis and urgent treatment. 


Discussion 


Conclusions drawn from some of the foregoing 
data can be reasonably applied to the care of these 
patients. Asymptomatic patients with abdominal 
aneurysms should be studied with special attention to 
cardiac function, coronary-artery disease and renal 
function. A plain film of the abdomen should be taken 
in every case, and aortography carried out in those 
with medium-sized or large lesions; it should be omit- 
ted in those with small lesions. Resection of the aneu- 
rysm should be advised in all patients with large 
aneurysms unless fresh coronary occlusion, cardiac 
decompensation or some other serious medical con- 
sideration makes the patient a very poor surgical risk, 
or unless the life expectancy is very short for these or 
other reasons. It is well known that patients with 
healed coronary occlusions in general tolerate surgery 
very well. Patients with small aneurysms should be 
followed by physical examination and x-ray films at 
three-month intervals, with the warning that abdom- 
inal or back pain should lead to immediate review of 
the situation. It seems certain that while the aneu- 
rysm remains small, such patients are far more likely 
to die from coronary-artery or other disease than from 
rupture. 

Patients with painful or expanding aneurysms need 
urgent consideration for surgery since their life ex- 
pectancy is short. Patients with leaking aneurysms 
need emergency surgery with a minimum of investi- 
gation. Plain films of the abdomen are vital to clinch 
the diagnosis. Aortography is contraindicated. 


SUMMARY 


The autopsy protocols and clinical records of 44 
patients with arteriosclerotic abdominal aortic aneu- 
rysm are reviewed. A third of the patients died of 
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coronary-artery disease. Only 4 per cent of patients 
whose aneurysms were 6 cm. or less in diameter died 
of rupture. About 82 per cent of those whose aneu- 
rysms were 7 cm. or larger in diameter died of rup- 
ture. In these 44 cases only 3 aneurysms involved or 
lay above the renal arteries. 

The mural thrombus, the site of rupture, iliac-artery 
aneurysm and x-ray diagnosis are discussed. 

In the 15 cases with ruptured aneurysms the inter- 
val from appearance of symptoms to hospitalization 
and from hospitalization to death is discussed. 

The clinical implications of some of these data are 
mentioned. 


T= clinical condition described by Peutz,* of Hol- 

land, in 1921 was characterized by him as a re- 
markable situation of familial polyposis of the mucosa 
of the small intestine with unusual skin and mucosal 
pigmentation. 

Generally, the pattern consists of areas of melanosis 
in the facial and digital skin as well as buccal and 
other mucosal sites associated with polyps of the 
small intestines. The majority of the patients are 
of dark complexion with a personal and family his- 
tory of discrete blue, black or dark-brown pigmen- 
tation, or intestinal disturbances, or both.* As a 
rule there is a fairly long story of digestive discom- 
fort eventually shown to be due to partial obstruc- 
tion secondary to polyp-induced intussusception. 
More often than not the patient has some secondary 
anemia, a history of melena and evidence of several 
abdominal operations, with a similar recital by or 
about siblings or parents. 

None of these criteria are absolute except the pig- 
ment and polyps. Blue-eyed, fair-skinned persons 
with the condition have been described.* The family 
history can be wanting.*® There is no distinction 
by geographic location or ethnic distribution. Cases 
in Negroes have been reported.® Neither sex pre- 
dominates.’ The condition usually becomes apparent 
before the age of thirty, when the pigment has often 
begun to fade. 

The pathogenetic link between such circumscribed 
deposits of pigment and the intestinal abnormality 
remains unexplained. The pigment is melanin de- 
posited as solid dots or finely stippled aggregations. 
Aside from the genetic feature, identification of the 
basic physiologic aspects will increase the under- 
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standing of and even explain the condition. There 
is a Clinical suggestion that an abnormality in iron 
metabolism may be involved. 

Polyps in the nose, uterine cervix, stomach, colon, 
rectum, urinary bladder and small intestines have 
been described with various pigmentary disorders.*-™ 
The general incidence of intestinal polyps at autopsy 
is over 5 per cent, of which possibly one in three 
becomes malignant. One impression is that polyps 
of the colon are more likely to become neoplastic 
than those of the small intestines.’* Despite Peutz’s 
inclusion of nasal polyposis, the particular state now 
identified as the Peutz—Jeghers syndrome is limited 
to the pattern previously outlined — namely, the 
characteristic skin and mucosal pigment with polyps 
in the small intestines. 

Such a pathologic entity may be rare for a variety 
of reasons. It may be truly uncommon in occurrence, 
with consequently little clinical material for demon- 
stration purposes. The pigmented lesions may not be 
allied with sufficient digestive complaints to bother 
the patient or to seem to require routine x-ray study. 
The patient may be unwilling to undergo repetitions 
of studies over many years on what might seem to 
be flimsy grounds. When the family record is definite, 
and particularly when malignant degeneration of 
polyps has occurred in one of its members, co-opera- 
tion is obtained more readily. Diagnostic difficulty 
in the x-ray demonstration of polyps of the small in- 
testine is commonplace. All these circumstances con- 
dition the diagnosis of what can be a frustrating cycle 
of failure of recognition or identification or both. 

The history of this syndrome is one of recurring 
re-emphasis of a striking clinical combination. From 
1895 to the ultimate clarification in 1921 there was 
a leisurely clinical presentation of patients with varie- 
ties of facial pigmentation. Interest in unusual pig- 
ment deposits was a feature of periodic dermatology 
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meetings. In 1896, for example, Sir Jonathan Hutchi- 
son'* discussed identical female twins of dark com- 
plexion who had discrete facial pigment spots as a 
congenital condition. He added that such pigmented 
areas “are not in any active sense pathological, we 
may safely assume.” Events contradicted this con- 
clusion. Dr. J. R. T. Connor, whose patient these 
twins were, told F. Parkes Weber* in 1919 that one 
of the twins had died at the age of twenty years of 
intestinal obstruction; the other had died at {fifty- 
two of cancer of the breast with no evidence of 
gastrointestinal disease. It was suggested in passing 
that a similar kind of pigmentation may be “causal- 
ly connected with pernicious anemia.” In 1902 Sir 
Humphrey Rolleston’® described a forty-year-old 
man who was hospitalized for abdominal pain, consti- 
pation and tenderness in the right lower portion of 
the abdomen. Vertical lines of black pigment on 
the turned-down lower lip were noted in this pa- 
tient, who was “anemic and subject to constipation 
and abdominal pain.” Diverted by the possibility of 
lead poisoning, which was excluded later, Sir Hum- 
phrey did not make the possible correlation of pig- 
ment and abdominal complaint. That this was a 
case of the currently discussed syndrome has never 
been suggested, and it is possible that it was or was 
not. 
As early as 1895, Dr. Connor,** in the first of these 
three presentations about the twins, mentioned their 
dark complexion and the fact that they were anemic. 
The connection between the pigment and the death 
from intussusception in 1 of the twins remained un- 
solved until Peutz’s report. His complete exposition 
of the family trait with 7 patients in 3 generations, 
in 2 cases of which cancer occurred, closed the circle. 
An occasional description appeared thereafter with 
complete confirmation of the accuracy of the patho- 
logic association.?*-** 

In 1944 Jeghers* reported a case that stimulated 
him to review clinical possibilities as well as the world 
literature. This interest “is primarily responsible for 
calling attention to this hitherto unappreciated syn- 
drome.” For the next five years he continued his 
study of what was to him “a syndrome of diagnostic 
significance.” In 1949 Jeghers, McKusick and Katz’ 
described 10 cases, including the earlier patient. This 
group communicated with Peutz at the Hague in 
a survey of all the identified patients, as well as all 
other reported cases that they could find. The titular 
honors in this condition must be hyphenated with 
Jeghers, who established a direct case as well as his- 
torical contact with the original patient observed. 

It was the intention in the present report to sug- 
gest the name of Peutz—Jeghers syndrome for the 
condition of circumscribed pigment deposits associat- 
ed with polyposis of the small intestine. This was 
anticipated by Bruwer, Bargen and Kierland,”* at 
the Mayo Clinic, who were equally impressed by the 
original description and the subsequent corrobora- 


PEUTZ-JEGHERS SYNDROME — 


959 


FREEMAN AND RAVDIN 


tion: “if an eponymous title is to be attached to this 
syndrome, it would seem fair to call it the ‘Peutz— 
Jeghers Syndrome’ ’’ — a conclusion in which every 
investigator is likely to concur. Parenthetically, some 
reports have dropped the first author’s name, and 
refer to the condition by that of the second.** This 
can lead only to confusion, and is an abbreviation 
contrary to the peculiar unwritten code of medical 
eponymia. The Mayo Clinic report is that of a twen- 
ty-seven-year-old woman with the typical story of 
familial pigmentation, a six-year history of abdominal 
discomfort and multiple laparotomies. She had 4 
brothers who may have been similarly afflicted. These 
authors state that fewer than 30 cases reported are 
acceptable. Six months after this, there was a report 
from Scotland of a six-year-old boy with the total 
pattern, the son of a man who at the age of thirty-one 
had undergone surgical correction of intestinal ob- 
struction due to polyps of the small intestine and in 
whom the typical melanin spots were seen.** 

There has been a striking acceleration in the recog- 
nition of the condition as shown by published obser- 
vations. From January, 1953, to May, 1955, in the 
Current List of Medical Literature there are at least 
18 papers, some with multiple cases. This number 
is almost equal to the total of all the reports before 
the earlier date, even if those of indefinite status are 
counted. In January, 1954, Smith* reported what 
he numbered as the thirty-second case. This pa- 
tient had a negative family history. Despite the 
simple mendelian dominance, the recognition of fami- 
ly association, according to Smith, is not absolutely 
essential to the establishment of a classification. In 
their 1950 report, Jeghers et al.° found a possibility 
of a total of 35 cases. Including the proved, probable, 
possible and passed-over cases, doubtless more than 50 
reports can be found in the literature as of June, 1955. 


Case Report 


A 35-year-old man, almost 193 cm. (6 feet, 4 inches) in 
height and weighing 83.5 kg. (184 pounds), was of dark 
complexion, with a full head of dark-brown hair, dark-brown 
eyes and obvious areas of dark-brown pigment on the lower 
lip. There were many such spots on the buccal mucosa and 
on his hands. These areas had been noted several years 
before the present situation but the patient did not think 
that they warranted any particular investigation and, in 
fact, resented any discussion of them. As a child he had had 
measles and pertussis, The tonsils and adenoids had been 
removed at the age of 3 without incident. He was an only 
child, born in Baltimore, Maryland. His father had died at 
the age of 28, having had similar spots on his lips, and the 
widow said that it was her understanding that her husband 
had died of an obstruction of the bowels. It was implied 
that this was on the basis of cancer. She added that she had 
always been afraid that this condition might occur in her 
son because he had the same kind of spots on his mouth as 
his father. It was impossible to get any more details of this 
family history. 

The patient had had a left indirect inguinal hernia in 
childhood, and at the age of 16 the same condition developed 
on the right. In 1942, when he was 23 years of age, these 
defects were corrected surgically, with an incidental removal 
of the appendix through the right incision. The left-sided 
hernia recurred in 1945. In 1952 clinical study suggested 
that he was anemic. Examination of the blood showed a 
red-cell count of 3,780,000, with a hemoglobin of 10 gm. 
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per 100 cc., and a white-cell count of 10,100, with a normal 
differential. This was rechecked in 2 weeks, with approxi- 
mately the same results. The patient rejected advice to 
undergo study. In the following month he had an episode of 
nausea, vomiting and diarrhea that responded readily to the 
usual measures without apparent aftermath. He was not 
seen again until exactly 2 years later, when he had a similar 
bout and when there was tenderness and a suggestion of a 
mass in the right lower quadrant. At the same time, the 
recurrent left indirect inguinal hernia and external hemor- 
rhoids were noted. A complete x-ray study of the digestive 
tract was interpreted as showing the scar of duodenal ulcera- 
tion, some irritation of the mucosa of the descending coicn 
and the possibility of adhesions in the region of the ileun. 
He was admitted to the Hospital of the University of Penn- 
sylvania for correction of the hernia. Owing io a bizarre 
sensation over the cecum, the preoperative intention of ex- 
ploring this area was stated. On admission the history con- 
tained a record of attacks of abdominal cramps lasting for 
several hours, always subsiding without residual effects, of 
3 years’ duration. Rectal bleeding had been visualized by a 
proctologist as coming from internal hemorrhoids. Recent 
epigastric discomfort, which roused him from sleep, could 
be relieved immediately by defecation and for the most part 
by a low-residue diet with antispasmodics. He had stopped 
smoking. 

The patient was noted to be an anxious man whose blood 
pressure was slightly elevated initially but fell to a normal 
level as he adjusted himself to the hospital routine. Before 
operation the hemoglobin was 83 per cent (Sahli), and the 
red-cell count 3,400,000, with a normal differential. At 
operation the left inguinal hernia was repaired in the usual 
manner, After this an incision was made in the right lower 
quadrant. The cecum was normal. About 15 cm. from 
the ileocecal valve a large pedunculated polyp of the ileum 
was found. About 30 to 35 cm. proximal to this lesion 
was a segment of bowel, approximately 30 cm. in length 
and containing 2 large polyps, about which the small 
bowel had become intussuscepted. Between these 2 loca- 
tions there were several small polyps. The area of the larger 
polyps seemed suspicious because of involvement of the serosa 
of the bowel. The entire segment of the bowel, including the 
polyps and a generous wedge of mesentery down to its root, 
was resected. An end-to-end anastomosis was performed. A 
single polyp located more distally near the ileocecal valve 
was removed, and the bowel closed. The postoperative 
course was uneventful. Two of the polyps were reported as 
having undergone malignant change, with invasion of the 
muscularis and serosa. 

Convalescence was slow. Shortly after the patient began 
to take a preparation of iron by mouth, he reported a sharp 
improvement in his strength and well-being. A year later 
he weighed over 90.7 kg. (200 pounds), and a repeated 
small-bowel x-ray examination was negative. 


Discussion 


The factor of anemia in this syndrome has re- 
ceived only incidental attention. In this report the 
pigmentation and anemia had been noted, but the 
patient had refused more thorough study. When 
carried out, x-ray study did not show the lesions 
found at operation. Connor, Parkes Weber** and 
Jeghers,? among a minority, had made observations 
about anemia, and the last had noticed in 1 of his 
cases (as in the patient described above) a marked 
improvement on the administration of iron. This was 
notable because it is in exaggerated contrast to the 
usual response and statements of patients given such 
mundane medication. The anemia may well have 
been due to blood loss, but it is possible that the rate 
of red-cell formation was impaired because of some 
inherent inability to utilize iron. Regrettably, this 
aspect (like many others that seemed to pursue the 
management of this patient) could not be pursued. 
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In the 16 cases in which blood studies are men- 
tioned in the reports, 11 patients or almost 70 per 
cent, had an anemia of the so-called secondary type. 
Of 38 cases of various authors in which the family 
history was mentioned it was definitely positive in 
26, or 70 per cent. Of 40 patients the lesions in 7, 
or 17 per cent, were noted at operation to have under- 
gone malignant degeneration of one or more polyps by 
that particular marker in the natural history of the 
disease. ‘ 

In inany of the reports there was a history of multi- 
ple abdominal operations, the highest number being 
7 in each of 2 patients. Like the frequency of malig- 
nant degeneration, this number is quite dependent 
on what was found and what was done at the various 
procedures, in addition to the age at which opera- 
tion was performed. Probably, the eventual number 
of laparotomies is higher, as is the incidence of car- 
cinoma, but the case report acts as a static curtain 
in front of a moving physiologic picture. The 3 
interesting reports, for example, of the twins men- 
tioned above give 3 different aspects in the lives of 
these girls at 3 stages of their lives, seen through the 
eyes of 3 physicians, who reported them in 3 inde- 
pendent papers over three decades. 


SuMMARY AND CONCLUSIONS 


Another case of melanin deposits in the skin and 
buccal mucosa, associated with polyposis of the small 
intestine (Peutz—Jeghers syndrome) is reported. 

In this patient, who had a dark complexion, was 
anemic and probably had a positive family history, 
with the oral and intestinal signs, the polyps had be- 
come malignant by the time of operation. There 
was a long delay in diagnosis owing to resistance on 
the part of the patient, failure of the x-ray study to 
show the defects and lack of identification of the 
pathologic sequence. 

All these observations are quite typical of this con- 
dition. Repeated reports may increase the likelihood 
of identification and recognition of similar cases and 
add some compulsion in situations in which the 
index of diagnostic suspicion is high and the response 
of the patient inadequate. An unexplained anemia 
in the presence of the customary pigmented spots 
associated with gastrointestinal disturbances is most 
suggestive. 
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SHORT-TERM GROUP THERAPY OF PATIENTS WITH PARKINSON’S DISEASE* 


Morris E. Cuaretz, M.D.,+ NorMAN Bernstein, M.D.,t M.D.,§ 


has always been desirable to make special efforts 

to improve the reactions of patients to chronic 
illness. Since Pratt' originated a classroom treatment 
for tuberculous patients in 1906, group therapy has 
been applied to many medical syndromes. Among 
these were the efforts of Chappell et al.* to use group 
methods in regulating dietary regimens for patients 
with peptic ulcer. Buck* tried to improve the adjust- 
ment of hypertensive patients, and Cholden* worked 
with the blind. Harris,’ in 1939, reviewed the group 
work done up to that time, including data on group 
methods with undernourished children, diabetic 
patients, ante-partum and post-partum women and 
people requiring corrective exercise. Recently, group 
work with ileostomy patients was reported. Among 
neurologic diseases multiple sclerosis was studied by 
Long,’ who used group technics. 

Although the emotional aspects of Parkinson’s 
disease have often been alluded to, little attention 
has been given to treating these problems by the 
group technic. We agree with Prichard, Schwab and 
Tillman® and Schwab and Prichard® that this dis- 
order occurs in all personality types, and is not psy- 
chogenic in origin. However, it is well known’ that 
emotional upsets intensify the symptoms. Although 
it was not our aim to alter physical symptoms of the 
disease, group psychotherapy suggested a means of 
understanding the emotional reactions of patients 
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and offered a possible practical method for improving 
their adjustment. 


METHOD 


Three groups of patients from the Parkinson Clinic 
of the Massachusetts General Hospital were given 
the opportunity to attend group psychotherapy ses- 
sions without charge. An effort was made to include 
those who were having some difficulty in adjusting 
themselves to the disease. One-hour meetings were 
held twice a week for a period of six weeks. All 
patients were of the postencephalitic type. The 
severity of symptoms ranged from mini:aal involve- 
ment, such as speech impairment, to severe inca- 
pacitation requiring a wheel chair. The patients 
ranged in age from thirty-two to sixty-seven, and 
had been ill for six months to thirty years. All of 
them were mentally alert and of normal intelligence. 
They included clerical workers, housewives, construc- 
tion workers and a vaudeville performer. All the 
patients had been thoroughly studied in the Neuro- 
logical Clinic. No change was made in their drug 
schedules or regular Parkinson Clinic visits through- 
out the course of the group meetings. The therapy 
was intentionally nondirective and supportive, rather 
than interpretive or repressive-inspirational. Seven- 
teen patients participated—5 in the first two groups, 
and 7 in the third. Each group had a different leader 
and observer, all of whom were physicians. 


OBSERVATIONS 


At the initial gathering of the groups, some inter- 
esting observations were apparent. Self-imposed 
social isolation and withdrawal into self were present 
and were unrelated to the severity of the illness. 
These reactions had frequently developed with the 
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mere knowledge of the diagnosis, and in the presence 
of minimal involvement. In the atmosphere of a 
group situation, the patients readily opened up and 
began to question one another about their symptoms. 
They were relieved to find that they had similar 
difficulties over motor control, tremor and rigidity. 
This provided a common bond, which enabled them 
to establish immediate group unity. 

In group therapy with neurotic patients’’ con- 
siderable energy and time must be expended in the 
development of group cohesiveness, but here this 
problem was eliminated through the common de- 
nominator of the disease. This relation was further 
enhanced as the patients compared medications and 
dosage schedules. Public opinion was another force 
strengthening group cohesion, since many had been 
falsely accused of drunkenness, and they resented 
people who misinterpreted their inability to perform 
acts consistently as laziness or feigned illness. Par- 
ticularly bitter was their feeling about their family’s 
impatience with their slowness of motor activity. 
Unity was noted by their early use of the term “we” 
to indicate group feelings and attitudes. This bond 
continued throughout the series of meetings. 

Another important observation was related to the 
patients’ ability to provide support to one another. 
This was accomplished in a variety of ways. Minimiza- 
tion of the severity of symptoms of colleagues and re- 
assurance that all were suffering similar impairments 
was one method of group self-support. Another was 
through identification with famous people who had 
continued to function successfully in spite of their 
illness. The emphasis on research in the clinic, which 
carried over as one of the purposes of the group, 
provided tangible proof of interest in them and in the 
course of their disease. This was concretely shown 
when older patients described how much better the 
newer drugs were in controlling symptoms. Every 
newspaper article describing new treatments, surgical 
operations and so forth in Parkinson’s disease was 
eagerly brought in as testimony to the advance of 
medical progress. 

Although no single pattern of response to the dis- 
ease was noted,'*** a number of mechanisms were 
clearly observed. Denial was a prominent and 
common factor, One man who had been a construc- 
tion worker talked constantly about his many feats 
of physical prowess as if he were still able to do them. 
Another man, a professional juggler, got up and 
performed successfully in the group to show his 
physical competence. Another patient denied the 
illness by discontinuing medication when symptoms 
were brought under control; the return of symptoms, 
without the medication, was reassuring to everyone 
else in the group that the diagnosis had been correct. 

Anxiety was shown in a number of ways. The 
most obvious manner was by increased tremors. Re- 
gardless of repeated assurances that postencephalitic 
Parkinson’s disease tends to level off,’® nearly every 
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group meeting produced a query about the progres- 
sion of the disease. 

Concern was expressed over the possibility that 
mental deterioration or insanity would result from 
the disease. Repeated reassurance was necessary to 
allay the fears on this score. 

Considerable energy was expended on the control 
of observable symptoms during the group sessions. 
The need to hide tremor by various methods during 
outside social activities was discussed. Heightened 
anxiety was created by all strong emotions, whether 
resentment, hostility or depression, whenever trau- 
matic subjects such as death, suicide and religion 
were discussed. Occasionally, patients reacted by 
flight from the group when their anxieties became 
too intense. 

Whenever depression was expressed in the form 
of words, promptly and _ spontaneously, other 
members of the group tried to change the subject. 
If this maneuver failed, the group became more 
anxious and increased its efforts to support the 
troubled member. These direct expressions of de- 
pression served to make overt their depressive feelings 
and hence led to anxiety. There was a great emphasis 
on looking backward to past experiences, and very 
little expression in the depressed patients about their 
bleak future. This was in distinct contrast to the 
nondepressed patients, who talked about the certainty 
of an ultimate cure, and who told of the satisfaction 
they obtained from certain acts that they could 
perform and enjoy. 

Expressions of helplessness were many and illus- 
trated the struggle for and against overdependency. 
Some patients had left their jobs and were completely 
dependent on relief agencies or their families for 
support, although it was not warranted by their 
physical status. Others existed on their own meager 
earnings, and refused offers of outside aid. Friend- 
ships had been dropped, and this was rationalized 
to “protect” the friends from exposure to their dis- 
figurement. Membership in social organizations had 
been discontinued for the same reason. 

In reviewing our data, two other aspects were 
striking. In the first place, although it had not been 
our intention to “educate” the patients concerning 
the disease, their numerous inquiries and misconcep- 
tions were clarified by the information derived from 
the therapist; this tended to allay considerable 
anxiety about the illness. Secondly, the three group 
leaders unintentionally reacted quite differently. One 
leader was most active and identified completely with 
the group. Another was passive and appeared almost 
disinterested, and the third took a middle course. 


Discussion 


In evaluating our observations of the group, we 
were impressed with two predominant reactions. The 
most easily seen mechanism of defense was denial. 
This appeared in response to anxiety over what the 
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illness had done to the patient’s self-sufficiency. Be- 
cause of his inability to perform everyday functions 
easily, exaggerated feelings of helplessness arose. This 
served to intensify fears of dependency. The anxiety 
over dependent relations was further intensified by 
the patients’ knowledge of the incurability of the dis- 
ease, and their fearful anticipation of possible progres- 
sion. Since the patients had an actual illness, the 
mechanism of denial could not work completely. This 
resulted in the second predeminant reaction, depres- 
sion, which was present in varying degrees. Because 
of the deprivation of gratifying life experiences, as a 
result of the disease, they were faced with the reality 
that a situation existed over which they did not have 
complete control, This assault on their ego structures 
resulted in reactive depression, in a manner con- 
sistent with Bibring’s’® formulation that depression 
may occur when the ego is confronted with a situation 
in which it feels helpless. 

The more depressed patients tended not to follow 
their medication schedules carefully. This resulted 
in an uneven response to the treatment, which in 
turn increased depression, thereby establishing a 
vicious circle. The group approach affected the de- 
pression through supportive therapy—that is, by the 
maintenance and encouragement of existing success- 
ful defenses. This was achieved in the group setting 
through the universalization of the patients’ prob- 
lems.7 The development of group cohesiveness 
helped to satisfy their need to belong. Lessening of 
social isolation resulted from their going from their 
homes to the meetings. This socialization is inherent 
in the group method. Friendships were established 
and sustained throughout the group relation, and 
continued afterward. Intragroup support resulted 
from specific encouragement that members gave one 
another by both verbal and nonverbal means. Intra- 
group support was also effected through confronta- 
tions. Patients saw other group members who were 
incapacitated but carried on productive activities and 
were adjusting well. This stimulated other patients 
to strive for better adjustment for themselves. 

Support was derived from the leader in several 
different ways. The group experiment demonstrated 
to the patients that the doctors were interested in 
them as people. 

Though we planned to avoid medical issues, we 
repeatedly found it necessary to answer technical 
questions. The same factual information was given 
over and over in a calm, consistent manner. This 
gave the patients confidence because it clarified mis- 
conceptions and showed them that the doctors were 
not afraid to discuss the future of the disease. The 
most reassuring knowledge was that the postencepha- 
litic form of Parkinson’s disease tends to level off, 
and that insanity does not result from the disorder. 
These medical problems emphasize the need for 
medically trained therapists for this group of patients. 
We found that active participation by the group 
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leader produced the best response. We believe that 
a more active approach is necessary in the group 
treatment of any chronic disabling disease that 
produces feelings of helplessness, Active participation 
was also necessitated by the supportive approach that 
was emphasized, and because of the short duration 
of the group. The less active leader tended to evoke 
hostility, which is difficult to handle in this setting. 

The advantages of more protracted groups are 
questionable. From the outset, we were looking for 
a practical method of improving the adjustment of 
these patients in a large hospital clinic, and deter- 
mining whether nonpsychiatrically trained physi- 
cians, preferably neurologists, could employ this pro- 
cedure. This was envisioned only for short-term 
supportive groups. The problem of stirring up deeper 
material that could only be handled in extensive 
therapy was another consideration, which a short- 
term group avoided. .The possibility that patients 
would see other group members actually getting 
worse was another deterrent from more protracted 
groups. 

Improvement was confirmed through our short- 
term work by reports back from other personnel, 
clinics and so forth. The desire to seek out old 
friends and to re-establish old patterns of activity 
was considered evidence of improved emotional atti- 
tudes. A year later, patients are still requesting a 
resumption of the groups and spontaneously reporting 
how they benefited. 

We believe that this procedure is useful for other 
chronic illnesses. Many of the observations noted 
are not specific for Parkinson’s disease. 


SUMMARY AND CONCLUSIONS 


Short-term group psychotherapy by a medically 
trained person is a practical and effective means of 
helping patients adjust themselves to chronic illness. 

Denial and depression were the predominant reac- 
tions of patients to the Parkinson disease although 
no characteristic psychologic response was observed. 

Support was achieved through satisfaction of the 
patients’ need to belong, through intragroup support, 
by consistent clarification of medical aspects and 
through the interest of the physicians. 

Active participation of the group leader is neces- 
sary. 

Questionable advantages of long-term groups are 
discussed. 
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| bee than fifty years ago serious doubts were 
voiced that man could survive a night spent at 
20,000 feet, or climb above 23,000 feet. Each decade 
has pushed this limit higher and higher until now, 
with the highest mountains on earth climbed, it is 
known that well acclimatized men can reach 28,250 
feet without supplementary oxygen, and can prob- 
ably climb even to the summit of the earth, 29,140 
feet, breathing only the ambient air. But one should 
note the word “acclimatized” — it is crucial. For if a 
man were taken suddenly to the summit of Everest 
from sea level he would have only a few minutes of 
consciousness, and he would be dead in less than ten 
minutes. Even if whisked suddenly to only 25,000 
feet he would have less than ten minutes of conscious- 
ness, and only twenty or thirty minutes of life. Yet, 
at that altitude, men have lived for ten days and 
longer, thanks to the marvelous adaptive power of 
the body. Seven companions and I spent ten long 
days, storm-bound above 25,000 feet, and after this 
period of strain, with inadequate food and drink, we 
were able to climb down a perilous route under ex- 
tremely severe conditions. This was the most strenu- 
ous of my four ventures in the high Himalayas, but it 
demonstrated most vividly the marvelous adaptive 
power of the human body and climaxed my many 
years of interest in high-altitude physiology. 


Oxycen Supply 


Of all the stuffs essential to life oxygen alone can- 
not be stored by the human body. The supply must 
be replenished almost as rapidly as it is used because 
there are no storage depots for oxygen as there are 
for food and water, nor can the body synthesize 
oxygen as it does certain vitamins and hormones. 
Utilization of oxygen (oxygen consumption) can be 
decreased only slightly and at the cost of reduced 
activity. Man must have an uninterrupted supply of 
oxygen to live; when the supply is reduced the body 
must learn to use this essential element more efficiently 
or perish. 

*Cardiologist, Exeter Hospital. 


SPECIAL ARTICLE 


SOME OBSERVATIONS ON ACCLIMATIZATION TO HIGH ALTITUDE 
Cuartes Houston, 


EXETER, NEW HAMPSHIRE 


M.D.* 


That is why ventures into the high altitudes, where 
decreased barometric pressure reduces partial pres- 
sure of oxygen in the air and in the lungs (Table 1), 
are fraught with peril and attended by a number of 
radical changes in physiology. There is an altitude 
frontier beyond which man cannot become accus- 
tomed to oxygen lack, but the approach to that 
frontier, which is my concern here, is made possible 
by acclimatization — the process of becoming accus- 
tomed to an environment foreign to the organism. 
This term, of course, could apply to all sorts of 
changes in human physiology, psychology or even the 
marital state, but by common usage it is applied to 
the changes inspired by high altitude. 


Resutts or Rapm Ascents to AvtrrupEs 


One might first consider the unhappy person taken 
rapidly from a well adjusted existence at sea level to 
a high altitude — for example, 20,000 feet. Imme- 
diate changes begin above 10,000 feet, all designed 
to bring more oxygen to the tissues crying out their 
lack. Respirations become deeper and faster, increas- 
ing the minute volume of ventilation to three or four 
times normal. This change brings the alveolar air 
closer to the ambient air in its partial pressure of 
oxygen by improving the mixture of residual air with 
tidal air. The respiratory exchange becomes more 
efficient. At the same time the pulse rate quickens, 
thereby increasing the volume of blood circulated by 
the heart per minute. Thus, each unit of hemoglobin 
is carrying more oxygen per unit of time than at a 
slower pulse rate or a lower cardiac output. Finally, 
capillary blood flow is probably increased, by the 
opening of new shunts in muscles and particularly in 
the brain, although data in this field are only frag- 
mentary. These prompt responses improve the effi- 
ciency with which oxygen is brought to the tissues, 
and the sum of these changes decreases the oxygen- 
pressure gradient between the ambient air and the 
cells. They are emergency measures and cannot be 
long continued without causing secondary changes. 
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Only one of them, ventilation, can be voluntarily con- 
trolled, as mentioned below. 

The hapless subject notices a headache somewhere 
between 10,000 and 15,000 feet, as well as a faster 
pulse, and may be aware of his deeper breathing. 
His mentality changes: cerebration becomes an effort, 
and his sense of proportion and his judgment are 
impaired. He may become euphoric, laugh at silly 
trifles and behave in a childish or immature fashion. 
Some persons lose consciousness as the 18,000-foot 
mark is passed; more will faint at 20,000, and all 
but the most rugged will collapse before reaching 
25,000 feet. For reasons not too clearly understood 
men who collapse below 20,000 feet usually manifest 
symptoms that are primarily vagal or vasomotor: 
pallor, sweating, slow pulse and gradual syncope. But 
those who faint above 22,000 or 23,000 feet show a 
cerebral type of collapse, with a rapid full pulse, 
ruddy color and no sweating; their demise is sudden 
and often attended with convulsions. The average 
duration of useful consciousness at various altitudes 


Effect of Reduced Barometric Pressure on Oxygen 


TABLE 1. 
Pressures in the Air and in the Lungs. 


AvtrrupE Barometric BaroMETRIC ALVEOLAR MaximuM 
PRESSURE Less OxyGcEN (IpEAL) 
Water- Vapor PRESS URE ALVEOLAR 
PRESS URE Osservep* OxycEN 
Pressure* 
ft. mm. Hg. mm. Hg. % % 

0 760 713 110 149 
5,000 632 585 82 123 
10,000 523 476 61 100 
15,000 429 382 44 81 
17,500 387 340 71 
20,000 349 302 35 63 
22,000 321 274 30 58 
24,000 294 247 32 52 
25,000 282 235 32 49 
26,000 270 223 47 
27,000 258 211 44 
28,000 247 200 42 
29,000 236 189 40 
30,000 226 179 38 
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*If perfect ventilation occurred alveolar oxygen pressure could equal 
21% of barometric pressure minus water-vapor pressure (47 mm.). Ob- 
served alveolar oxygen pressure falls short of this ideal. 


is shown in Figure 1; few men remain conscious for 
ten minutes at 25,000 feet, and their collapse is like 
that of the man who takes one drink too many — 
insidious and preceded by euphoria. Indeed the elec- 
troencephalograms in acute anoxia and alcoholism are 
similar. 

This rapid climb to 25,000 feet in a matter of thirty 
or forty minutes is an artificial affair; only in aircraft 
or pressure chambers is it possible. It has its counter- 
part in clinical medicine in the patient with acute 
pulmonary disease, severe blood loss or respiratory 
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obstruction. Such changes as take place in response 
to sudden oxygen lack are temporary and only mod- 
erately effective, and cannot be called acclimatization. 


Resutts oF More GrapuaAt AscEeNts 


When man ascends more slowly over days or weeks, 
instead of minutes or hours, true acclimatization takes 
place, an integrated series of changes that tend to 


| 


ALTITUDE - FEET 


8-2 $ 
8 
3 


MINUTES 


Ficure 1. Average Duration of Consciousness in Minutes 

(Abscissa) of Men Taken Rapidly from Sea Level to High 

Altitudes (Ordinate=Thousands of Feet) in a Low-Pressure 
Chamber. 


Note the sharp decrease in conscious time at about 24,000 
feet. 


restore the oxygen pressure of the cells toward their 
accustomed fare at sea level. In 1946, thanks to the 
United States Navy, my colleagues and I were able 
to conduct a study of acclimatization at the Naval 
Air Station, Pensacola, Florida, ambitiously named 
“Operation Everest.” In this investigation 4 men 
were slowly taken higher and higher over a thirty-five- 
day period in a low-pressure chamber while detailed 
studies of respiratory and circulatory functions were 
made. 

The first change noted is a sustained and significant 
increase in the ventilatory exchange (Fig. 2), al- 
though this is not so great as that during the rapid 
ascent mentioned above. In this way the alveolar is 
brought closer to the atmospheric air in composition, 
and alveolar oxygen pressure is raised, or rather it is 
kept from falling as the altitude increases. During 
the first few days the blood becomes thicker owing 
to fluid loss from the increased ventilation, thus rais- 
ing the concentration of hemoglobin. Later, in days 
or weeks, the actual amount of hemoglobin is in- 
creased. The pulse rate increases somewhat, cardiac 
output is greater, and these changes, together with 
the increased hemoglobin, bring more oxygen to the 
tissues and at a faster rate. However, the increased 
ventilation also /owers carbon dioxide, thereby making 
the blood more alkaline. This change must soon be 
compensated, and it is, by loss of base in the form of 
bicarbonate excreted by the kidneys. The loss of base 
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takes a week or more to develop, and, of course, it 
must be greater as ventilation is further increased by 
still higher altitude. A concomitant of the change in 
PH is a satisfactory change in the affinity of hemo- 
globin for oxygen, a peculiarity of the dissociation 
curve, which “shifts to the left,” so that in the more 
alkaline blood hemoglobin not only takes up oxygen 
more avidly in the lungs but also releases it more 
readily in the tissues (Fig. 3). Owing to the loss of 
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Ficure 2. Respiratory and Circulatory Functions Measured 


at Rest and at Work during the Thirty-Five Days of Ascent 
and Descent in a Low-Pressure Chamber. 

Each point represents 1 determination on 1 man; the heavy 

lines are approximate means. (BTPS=corrected to body 

temperature and ambient pressure and saturated with water 

vapor; pCOs=carbon dioxide pressure; pOs=oxygen pres- 

sure; HBO;=oxyhemoglobin saturation.) 
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base the buffering power of the blood is decreased, 
and carbon dioxide content falls. Therefore entry of 
carbon dioxide and lactic acid into the tissue capil- 
laries alters the pH more than it does in normally 
buffered blood at sea level. This further facilitates 
the release of oxygen to the cells, again by the inflec- 
tion of the hemoglobin dissociation curve. 

Essentially the same changes, although of different 
magnitude, occur after exercise (Fig. 2). Exertion, 
by increasing carbon dioxide and lactic acid forma- 
tion, increases ventilation more in the acclimatized 
man than in the sea-level man because the carbon 
dioxide increase has a larger influence on the less 
well buffered blood. Thus, the respiratory center, 
responding either to pH or to carbon dioxide change, 
dictates an increase in ventilation. This is important 
to remember, because the respiratory response to exer- 
tion by an acclimatized man is influenced not so 
much by oxygen lack as it is by carbon dioxide accu- 
mulation. The well acclimatized man may actually 
show more shortness of breath on exertion than the 
poorly acclimatized man. This interesting paradox 
explains why breathing oxygen high on Mt. Everest 
did not greatly alter breathlessness, although it did 
work wonders with insomnia, weakness and dulled 
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mentality. This also explains a phenomenon that has 
puzzled me and my climbing companions on many 
trips — our dyspnea on exertion was almost as bad 
after we returned to the lower camps as it had been 
higher up. 

By the end of three weeks the 4 subjects were living 
at 22,000 feet in reasonable comfort, and during the 
fourth week they made a “dash for the summit,” 
climbing in one day to 29,150 feet, where 2 of them 
remained for half an hour riding a bicycle and 
demonstrating that there is not, as some have believed, 
an impassable physiologic barrier below the summit 
of Everest. In addition to providing a wealth of 
physiologic material on the acchmatization of man to 
reduced oxygen pressures this study proved that 
29,150 feet is attainable without added oxygen, a fact 
that I am convinced will be demonstrated on the 
actual mountain. 

A few days after “Operation Everest” was ended 
“Operation Everest, Jr.,” was carried out. I was the 
subject of this experiment, and I planned to control 
my breathing deliberately at approximately the venti- 
latory level of the acclimatizing men. In the course 
of one day the low-pressure chamber was climbed to 
25,000 feet. Table 2 shows certain functions measured 
at 20,000 feet in the acclimatized subjects (after 
twenty-five days of ascent) compared to the same 
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Figure 3. More Alkaline Hemoglobin Dissociation Curve 
Shifting to the Left and Facilitating the Release of Oxygen 
to the Tissues. 


measurements made on me at the same altitude after 
only five and a half hours of ascent from sea level. 
I exceeded the acclimatized subjects’ ventilation by a 
considerable amount, and as a result my arterial 
oxygen pressure was a good deal higher, and my 
arterial carbon dioxide pressure a good deal lower. 
I constantly fluctuated between the Scylla of oxygen 
lack (with dimming of vision and cerebral weaken- 
ing) and the Charybdis of acapnia (with tingling and 
numbness of the face and fingers). My tissues, how- 
ever, received as much oxygen as (or more than) 
those of the acclimatized men. And, as a matter of 
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fact, so far as I could tell, or so far as could be meas- 
ured by the unaffected observers, I was fully as able 
to work, to think and to act intelligently as the 
acclimatized men were. The one crucial difference, 
and it was crucial, was that I had every instant delib- 
erately to maintain my higher than normal ventila- 
tion. This was dramatically demonstrated when I 
“forgot” to breathe for a few seconds while climbing 
from 26,000 to 27,000 feet during the third hour 
above 20,000 feet. I collapsed at once, and the ex- 
periment ended. I had avoided the tetany of acapnia 
throughout the entire nine-hour climb by reducing 
my ventilation whenever tingling appeared in my 
fingers, and I avoided anoxia by increasing my respira- 
tion when I felt confused or when my vision grew 
dim. The only obvious difference between me and 
the acclimatized men was that I had to think about 
my breathing, whereas theirs was automatic. 


EXPERIENCE IN THE HIMALAYAS 


It is interesting how much more satisfactory my 
acclimatization was in the Himalayas. On several 
occasions I have climbed above 25,000 feet, and in 
1953 I lived at this altitude through a ten-day storm 
of the greatest severity. The acclimatization of the 7 
men who were there with me was extremely good 
(we had been above 16,000 feet for over forty-five 
days at this point), for we were able to carry heavy 
packs over difficult rocks and on steep slopes and to 
write letters, to read poetry and even to argue intelli- 
gently. Our intellectual faculties, which are tradi- 
tionally the first to be affected by anoxia as by alcohol, 
were remarkably clear, a fact attested to by our base- 
camp member who talked with us twice daily by 
radio, as well as by our management of the illness 
and the evacuation of one of the party. That we 
should have managed ourselves so well, that we should 
have survived the accident that caused his death and 
nearly killed us all, and that we should have been 
able to climb over extremely difficult and dangerous 
rocks, injured, and in a bad storm, is a demonstration 
of the amazing effectiveness of acclimatization. It 
should be remembered that all this adventure took 
place at an altitude that causes men accustomed to 
sea-level pressures to lose consciousness in five or ten 
minutes. 

In 1946, as we watched the 4 men being accli- 
matized in the low-pressure chamber, we were im- 
pressed by the fact that they did not make the adjust- 
ment to altitudes as completely or as rapidly as 
climbers at comparable levels. The rate of ascent of 
the chamber was similar to that of many mountain 
expeditions, and was actually somewhat slower than 
one of my own. And yet the 4 men noticed more 
symptoms, and were physically not as well as the 
mountaineers had been. Living conditions were cer- 
tainly easier in the low-pressure chamber than on 
high mountains: diet, amusement and environment 
were all much easier for them. Yet they were not as 
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strong, not as competent, nor as ambitious as we had 
been on the mountain. Why? Obviously, there was 
considerable difference in the motivation between the 
chamber subjects and the climbers, although 2 of the 
subjects were fully as determined as any mountaineer. 
Perhaps the answer may lie in the well known varia- 
tion among individuals in ability to acclimatize. Or, 
and this seems to me more likely, it may be that the 
heavy work of climbing, which in itself requires cer- 
tain adaptations, increases the speed and degree of 
acclimatization to oxygen lack. Actually, adaptations 
that occur during work are similar in type, although 
different in degree, to the changes that take place 
TaBLe 2. Respiratory and Circulatory Functions Meas- 
ured at 20,000 Feet in Acclimatized Men after Twenty-five 


Days and in a Subject Adapted (by Deliberate Hyperventila- 
tion) after Only Five and a Half Hours. 


Susjecr Resprra- ArTERIAL ARTERIAL ARTERIAL ARTERIAL 
TORY Oxycen OxycENn CaRBON PH 
Minute Satura- Pressure 
TION PressuRE 


liters/ min, % mm. Hg. mm. Hg. 
Adapted man 24 84 50 11 7.71 
Acclimatized men 15 66 36 24 7.50 


*Corrected to body temperature and ambient pressure and saturated 
with water vapor. i 
during acclimatization to high altitude. Many of the 
same functions are involved, and the changes are in 
the same direction. Whatever the cause, however, 
there was no question about the difference between 
the chamber subjects and climbers. Three of the 4 
men in the chamber could not or would not even 
ride the bicycle ergometer at altitudes well below 
those at which all the mountain party were climbing 
vertical rock pitches and carrying packs weighing 35 
to 40 pounds. 

The problem of deterioration at high altitudes has 
been widely discussed among climbers. Most moun- 
taineers are agreed that one becomes weaker and less 
able to work the longer one stays above 21,000 or 
22,000 feet. Whether or not this is due to oxygen 
lack is not clear. Certainly, the prolonged exposure 
to cold, the inadequate fluid intake, the poorly 
digested food, the continuing nervous tension, the 
lack of sleep and other factors may be at least as 
important as continued oxygen lack. Personally, I do 
not believe that deterioration is due to oxygen lack 
so much as to the other factors. Recently, Dr. Charles 
Evans wrote me that he had remained at 25,000 feet 
for seven days this spring, in a well stocked camp, 
with adequate food and drink, under good weather 
conditions. He said that he felt as well at the end of 
this time as at the beginning, although he admitted 
that he might have been weaker. There is no ques- 
tion that my party in 1953 was very much weakened 
at the end of ten days at the highest camp, but our 
living conditions were poor, to put it mildly! 

Many minor changes took place in our physiology 
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during the attempt on K-2 in 1953. Most of us noted 
that our hair and nails grew more slowly, and my 
own hair became extremely fine and silky, and com- 
pletely lost its natural curl. All of us observed that the 
moons disappeared from beneath our fingernails. 
Most of us noted a longitudinal groove just above the 
nail bed, which dented the nail for many months as 
it grew out. This change may, of course, have been 
due to mild frostbite. Many of us were aware of 
numbness and tingling in the fingers and toes for 
many months after our return home, a change that 
also may have been due to mild frostbite. It is inter- 
esting that even though I was looking for the change 
constantly, cyanosis was not a striking finding in any 
of us at any time. We were plethoric, and our nails 
and lips were slightly bluer than normal, but the 
cyanosis that one sees in cardiac or pulmonary dis- 
ease was not impressive. It is also of academic interest 
that most of us had Cheyne—Stokes breathing many 
times at altitudes of 16,000 feet and above. This type 
of breathing was sometimes noticed during the day, 
but was more common at night, and frequently woke 
us. I cannot explain why this type of breathing 
occurred for one or two nights, and then disappeared 
completely for several days even though we might 
have moved either to a higher or a lower altitude. 
The episodes were definitely intermittent, occurring 
both during night and during day. Those of us who 
were prone to extrasystoles under ordinary conditions 
noted a slight increase in their frequency at higher 
altitudes, especially after meals. 

All of us agreed that voluntary hyperventilation 
during times of exertion improved our sense of well- 
being, gave us added strength, and improved our 
ability to work. This observation has been made many 
times before, and, as I mentioned above, should by 
now be a well established physiologic fact. The 
danger of acapnia is not so great in the acclimatized 
man as it is in the unadapted man at high altitude. 
Deliberate voluntary hyperventilation is a considerable 
aid to the climber. 

I have spoken elsewhere about the effects of inhaled 
oxygen on the acclimatized man. There is no question 
whatever that oxygen improves the sense of well- 
being, adds to the body warmth, increases the ability 
to sleep at night, improves mental processes, and 
increases the ability to work hard above 25,000 feet. 
However, most observers have agreed that shortness 
of breath is not so much improved as these other 
functions are. Personally, I am confident that the 
summit of Everest will shortly be reached by man 
without added oxygen and that the oxygen, although 
it adds much to the comfort and something to the 
safety, has many drawbacks for the mountaineer. Not 
only is it expensive and heavy, not only does it add to 
the logistic problem, but also it introduces the pos- 
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sibility of collapse or death at extreme altitudes if it is 
relied upon and fails at a crucial time. I do not con- 
sider here the sporting element, but, speaking as a 
physiologist, I do not regard it as necessary for the 
highest point on earth. 


Discussion 


There is not room in this personal reminiscence to 
discuss the application of acclimatization to pathologic 
conditions. It should be apparent, however, that the 
patient with chronic pulmonary insufficiency, chronic 
heart disease, anemi.i, arteriovenous shunts or similar 
conditions that produce long-standing oxygen lack 
must go through a period of acclimatization similar to 
that of the mountaineer. The very survival of many 
patients depends on the completeness of their accli- 
matization. There is a fertile field here for the physiol- 
ogist and the clinician to apply the observations made 
on healthy men under abnormal conditions to the 
management of sick men under normal conditions. 


CONCLUSIONS 


Since oxygen cannot be stored in the human body, 
but must be supplied as it is used, man’s only means 
of surviving exposure to increasing altitude is by an 
integrated series of adaptations, all of which tend to 
decrease the oxygen-pressure difference between the 
environmental air and the cells. Increased pulmonary 
ventilation raises alveolar oxygen pressure but lowers 
alveolar carbon dioxide pressure. To counteract the 
resultant respiratory alkalosis, base is excreted by the 
kidney, thus restoring the arterial pH to normal at a 
lower level of alkaline reserve. Cardiac output in- 
creases, as does the oxygen-carrying power of the 
circulating blood. This enables the delivery of more 
oxygen per unit of time to the tissues. These changes 
make possible heavy work by acclimatized men at 
altitudes that cause rapid loss of consciousness in un- 
adapted subjects. 

Even the fully acclimatized man at great heights 
cannot be considered normal in terms of his perform- 
ance at sea level. He cannot work or think fast or 
hard. His motivation is impaired. He sleeps and eats 
poorly; he loses weight. Yet his highest faculties — 
appreciation of beauty, perseverance in the face of 
disaster, consideration for others, courage and faith — 
may continue to be remarkably keen, in fact some- 
what above average. The observations made on accli- 
matized men at very high altitude should have valu- 
able applications to the patient at sea level who is 
crippled by chronic pulmonary or cardiac disease. 
Much material has been accumulated that can be 
applied to pathologic states, but much work remains 
to be done. 
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CHANGES IN MICROFLORA DURING 
ANTIBIOTIC ADMINISTRATION 


The material presented thus far has dealt with 
clearly identifiable organisms, which, for the most 
part, are primary pathogens and the chief targets 
against which the antibiotics were directed — mostly 
during therapy, but also in the prophylaxis of in- 
fections. Although the literature concerning these 
organisms was by no means exhaustively covered, 
and that concerning other pathogens was not con- 
sidered, it seems clear that such organisms rarely 
become resistant within the primary host as a result 
of adequate antimicrobial treatment of specific in- 
fections. Exceptions are Myco. tuberculosis to vari- 
ous agents under certain conditions and, to a less 
extent, M. aureus and certain streptococci mostly 
during treatment with erythromycin, and various 
other organisms in addition to Myco. tuberculosis, 
during treatment with  More- 
over, although some data indicate that antibiotic- 
resistant strains of Myco. tuberculosis that have de- 
veloped within a patient during treatment have 
spread and caused infections in other hosts, this has 
rarely been demonstrated and, at least at present, 
does not seem to constitute an important public- 
health problem. On the other hand, the problem 
of the antibiotic-resistant staphylococci, like the 
earlier one of the sulfonamide-resistant gonococci 
and hemolytic streptococci, seems to be the result 
of the elimination of naturally sensitive strains and 
the resulting persistence and spread of naturally 
resistant strains of the same species during intensive 
and widespread use of the appropriate antimicrobial 
agents. The substitution of a resistant flora for a 
sensitive one during antibiotic administration is en- 
countered to some extent during treatment of in- 
fections of the urinary tract; for the most part, how- 
ever, this involves the respiratory and intestinal tract. 
This phase of the subject is therefore considered in 
relation to these three organ systems. 


Urinary Tract 


In the treatment of urinary-tract infections with 
streptomycin, organisms with marked resistance to 
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the antibiotic appear very rapidly, often within the 
first forty-eight hours*®’; these are frequently of the 
same species as the streptomycin-sensitive, pretreat- 
ment strains,”*”*** but resistant strains of new species 
not originally demonstrated may be cultured curing 
and after treatment.**? This occurred in spite of the 
maintenance of high concentrations of the antibiotic 
in the urine and of adequate concentrations in the 
blood*** and was responsible for the therapeutic 
failures. Treatment with streptomycin was more 
often successful, and the emergence of resistant 
strains was frequently avoided if the urine was kept 
alkaline throughout the treatment, the antibiotic 
being much more active at the higher pH levels.*9*-*% 

Streptomycin-dependent strains have also been 
demonstrated in the urine during therapy, and some 
of them did not clear until a few days after treat- 
ment was stopped; resumption of treatment aggra- 
vated the infection in 1 case.*®° Strains dependent 
on oxytetracycline, chlortetracycline chlor- 
amphenicol have also been reported as isolated from 
some patients, but these strains were not strictly 
dependent.*** 

Moderate or marked increases in chloramphenicol 
resistance have also been demonstrated in originally 
sensitive strains during treatment of urinary-tract 
infections*®”*°*; when the increase was great enough 
the organisms persisted and treatment failed.?% 
Pulaski et al.**® noted that drug resistance did not 
develop in patients treated with polymyxin. 

Garrod, Shooter and Curwen®” tested 103 organ- 
isms that were recorded as present in urine before 
and immediately after treatment with various anti- 
microbials using 6 different antibiotics in most cases. 
Out of the 593 pairs of readings, there was no change 
in 72 per cent, an increase in sensitivity in 13 per 
cent and an increase in resistance in 15 per cent. 
The majority of the changes were minor, most of 
them probably being technical errors or misinterpre- 
tations. Significant increases in resistance, however, 
were noted in 6 per cent of the tests; these were 
generally due to the drugs used in treatment mostly 
with streptomycin, but some may have been newly 
implanted strains. Increases in sensitivity, when of 
significant magnitude, may have been due to treat- 
ment with a different antibiotic or to the elimination 
of the original strain and the substitution of another. 

In general, however, antibiotic resistance in organ- 
isms isolated from urinary-tract infections during and 
after therapy represents the replacement of origi- 
nally sensitive strains by naturally resistant species, 
the sensitive ones generally being eliminated by the 
appropriate agents.7°6,300-396 The resistant flora 
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that persists comprises various species of enterococci, 
mostly Str. faecalis, various coliforms, including 
chiefly proteus, pseudomonas and Aerobacter aero- 
genes and, in some clinics, achromobacter**' or atypi- 
cal pseudomonas.*°° 


Respiratory Tract 

Changes in the bacterial flora of the respiratory 
tract, as reflected in cultures of the nose, throat and 
sputum, have been described as occurring during the 
administration of antibiotics for varying periods in 
therapy and over prolonged periods in prophylaxis. 
The implantation and increases in incidence of anti- 
biotic-resistant staphylococci have already been con- 
sidered. All the antibiotics that are widely available 
and are used systemically or by inhalation produce 
changes in the respiratory flora. 

Penicillin administration frequently reduces the 
total number of gram-positive aerobes**’ and often 
results in a predominantly gram-negative flora,*°*-*™ 
especially when large doses are used.*** In children, 
H. influenzae may become predominant, or the flora 
may be completely supplanted by gram-negative 
organisms.***-*?5 In general, however, no important 
change occurs in the range of penicillin susceptibility 
of the gram-positive organisms, but those in the more 
resistant end of the normal range may increase at 
the expense of the more sensitive strains of the same 
species.*?*51 Neisseria, however, may increase in 
resistance during treatment.*** Resistant staphylo- 
cocci may appear and produce disease.*’* In some 
studies on the prophylactic use of penicillin, no 
changes that could be considered significant were 
noted in the flora or in the penicillin sensitivity of the 
strains isolated in many patients.****** Studies made 
during prolonged use of penicillin dentifrices have 
revealed no significant changes in the flora of the 
oropharynx or in the range of inhibiting concentra- 
tions of penicillin required for different specific or- 
ganisms; there were, however, some increases in the 
proportion of those in the less susceptible range, par- 
ticularly among staphylococci, but even these were 
not 

When streptomycin is used in therapy in addition 
to penicillin, the gram-negative flora may not be 
eliminated; proteus, aerobacter, coliform organisms 
and streptococci may decrease, but staphylococci 
emerge.*?® The risk of developing resistant strains 
may be lower when this combination is used.*** Strep- 
tomycin-resistant variants, however, appear early dur- 
ing administration of that antibiotic and can be dem- 
onstrated in pharyngeal cultures or sputum in over 98 
per cent of patients***-***; the resistant strains spread 
to the throats of nurses and other attendants and per- 
sonnel of hospital wards in which patients are receiv- 
ing streptomycin therapy.****** Streptomycin-depend- 
ent variants are also demonstrable in the throats of 
these patients and their hospital contacts.**> Strepto- 
mycin resistance may develop more slowly when small 
doses are used.*** 
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Various effects on the respiratory flora have been 
reported from prolonged administration of chlortetra- 
cycline and oxytetracycline The appearance and in- 
crease of resistant staphylococci was most frequently 
observed. Streptococci are usually 
and H. influenzae is cleared.** In- 
creases in the gram-negative bacillary flora, particu- 
larly proteus and pseudomonas, were encountered in 
some but not in others.5!® In- 
creases in strains of candida (monilia) are occasion- 
ally encountered***:59,381-883 and oral moniliasis was 
observed frequently in some clinics.****** Increases in 
resistance of strains of Str. viridans were reported by 
Elmes, Knox and Filetcher*™* and in neisseria by 
Meads et al.** but in general the various species 
found during therapy have the normal range of sus- 
ceptibility. The total number of aerobes is usually 
decreased, at least during the first few days.*** In 
children, McGovern and his co-workers*** noted 
a decrease in both gram-positive and gram-negative 
organisms and an increase in monilia during treat- 
ment with tetracyclines or chloramphenicol. Elmes 
and his associates*™’ observed little effect from chlor- 
amphenicol, but McCurdy and Neter*?® reported 
frequent emergence of gram-negative flora during 
treatment with this antibiotic. 

In most cases the change in flora alone is not ac- 
companied by signs of active infection, but staphylo- 
cocci, as already noted, and the gram-negative flora 
that emerge may be associated with symptoms and 
fever, or they may give rise to serious infec- 
tions. Streptococcal pharyngitis and 
fatal proteus infections have been observed during 
prolonged administration of chloramphenicol.**° 
Superinfections in all types of cases treated with vari- 
ous antibiotics are becoming evident.?*****%°7 In 
some studies, however, no ill effects were attributed 
to the emerging staphylococci or gram-negative flora 
during prolonged administration of chlortetracycline 
or oxytetracycline in prophylaxis.***-*** 

An intensive study on the use of various antibiotics, 
locally and systemically, singly and in various com- 
binations, in an attempt to prevent pulmonary in- 
fections in tracheotomized patients with severe para- 
lytic poliomyelitis, was reported by Lepper and his 
co-workers.*** They observed profound changes in 
flora during treatment. Pneumococci, hemolytic strep- 
tococci and H. influenzae were rarely encountered, 
but when they appeared they were promptly elimi- 
nated. The implantation of new strains of coliform 
and other gram-negative bacilli was not prevented al- 
though some antibiotics, particularly when used in 
combinations, were of some therapeutic value against 
other species that appeared. As a result of these and 
other studies these authors**** believed that, in spite 
of the possibility of preventing infections by pneumo- 
cocci, streptococci and H. influenzae, the unfavorable 
alterations in flora due to replacement by antibiotic- 
resistant species during prophylaxis outweighed the 
good that it may accomplish and the infections are 
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better handled as they arise. Similar experiences and 
deductions were reported by Weinstein,*** who also 
encountered many superinfections as a result of anti- 
biotic-resistant strains arising during recovery from 
other infections originally responsive to antibiotic 
therapy.**® Antibiotics used routinely in elective sur- 
gery did not decrease, and may have increased post- 
operative febrile and infectious complications.**® 


Intestinal Flora in Human Subjects 


Most of the studies on the effects of antibiotics on 
the intestinal flora of human patients have been car- 
ried out in relation to preoperative preparation for 
bowel surgery and have usually involved brief periods 
of administration. Some observations have been made 
over periods of two weeks or longer, either in the 
course of therapy or during prophylaxis. The earlier 
studies were made with poorly absorbed sulfonamides 
— some with sulfaguanidine, but most of them with 
succinylsulfathiazole (sulfasuxidine) or phthalylsul- 
fathiazole (sulfathalidine). Almost all the widely 
available antibiotics, both those that are and those 
not absorbed from the gastrointestinal tract, have been 
used, with recent emphasis on neomycin. In general, 
full therapeutic doses have been employed. 

The effects of the sulfonamides was reviewed by 
Riddell**° and also by Poth,**?-*4* who introduced the 
more important ones of this group.*** Sulfaguanidine 
was soon abandoned because of considerable absorp- 
tion and some toxicity, although it produced marked 
reduction in the number of intestinal organisms, which 
correlated with a decrease in postoperative infec- 
tions.**° When the other poorly absorbed sulfon- 
amides are given in full therapeutic doses, the strepto- 
cocci are unaffected, but clostridia and coliforms drop 
steadily in numbers over a period of eight days. The 
extent of the reduction in the total number of bacteria 
depends on the original numbers present, usually 
from 10* to 10°, but coliforms may drop from 10’ to 
1000, or even to 0. Many gram-positive and gram- 
negative species are reduced in numbers, but salmo- 
nella, including S. typhosa, are unaffected.**® More 
recently, the combination of these unabsorbed sulfa- 
thiazole derivatives, and another one combining for- 
maldehyde,**” has been recommended because they 
were found to potentiate various antibiotics in re- 
ducing many components of the intestinal flora***:*** 
54° or in suppressing streptomycin-resistant strains.*** 
A sulfonamide-resistant flora, however, persists during 
administration of these drugs.**° 

Penicillin given parenterally and orally usually does 
not reduce the number of bacteria in the feces, but 
the total count of aerobes and of coliforms may in- 
crease,*°° and this is not affected by the addition of 
streptomycin.*** On continuous oral doses, the fecal 
flora in one study*** was observed to have fewer gram- 
positive organisms, particularly streptococci, during 
treatment, but there was no change in the range of 
sensitivity of the gram-positive cocci that were found 
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as compared with those encountered before treatment ; 
penicillin-sensitive organisms, however, were infre- 
quent while penicillin was being taken. 

Oral administration of streptomycin to reduce the 
number of bacteria in the bowel was first suggested 
by Reimann et al.,?°° who noted that Esch. coli was 
suppressed or eliminated during the first two days of 
therapy, but this effect did not occur or was lost when 
streptomycin-resistant strains were present or ap- 
peared. Fecal streptococci, clostridia, bacteroides and 
candida have been noted to appear or increase after 
the coliform bacilli are 
When strains of Esch. coli reappear they are usually 
highly resistant to streptomycin, and the development 
of resistant strains could be delayed, but not regularly, 
by the use of streptomycin in combination with sul- 
fonamides.****53 Marshall et al.*°° noted that fungi, 
staphylococci and streptococci predominate during 
treatment, but they and others*** found that the flora 
returns to normal after the streptomycin intake is 
stopped. Riddell, Morton and Murray*** observed 
successive replacement of streptomycin-sensitive spe- 
cies by resistant ones so that the total counts re- 
mained equal to or higher than the pretreatment 
levels; thus, an irregular and temporary effect was 
obtained with streptomycin. Proteus and pseudo- 
monas were not prominent in their study. Coliform 
bacilli and fecal streptococci were markedly decreased 
by the use of streptomycin in combination with baci- 
tracin and polymyxin by mouth; the combination re- 
duced the coliform counts faster than streptomycin 
alone, but did not prevent the development of strep- 
tomycin-resistance in the coliform organisms that 
remained.*** 

During parenteral administration of streptomycin 
in the treatment of tuberculosis, Hamburger and his 
co-workers***:*5* observed in most cases the appear- 
ance of strains of Esch. coli and A. aerogenes that 
were highly resistant to streptomycin. Sensitive strains 
returned after the treatment was stopped and gradu- 
ally replaced the resistant ones, which disappeared 
completely after weeks or months. In oécasional 
patients a streptomycin-sensitive flora returned during 
treatment or the resistant forms were observed only 
transiently.**° 

The effect of chlortetracycline on the fecal flora 
was studied by a number of workers****°951,957,358 ; no 
consistent alterations occurred. Coliform bacilli were 
usually rapidly reduced****5*-35 and returned to pre- 
treatment or higher levels after administration of the 
antibiotic was stopped. Total aerobes followed the 
same pattern.**’ Resistant staphylococci may ap- 
pear***-58-36° and proteus species often occur and may 
increase?®°:54,350,358,359 and occasionally assume patho- 
genicity and give rise to urinary-tract infections.*°°*°* 
Although a resistant flora, consisting of fecal strepto- 
cocci, fungi, proteus, pseudomonas and occasionally 
paracolon organisms, may prevail during the course 
of treatment,°%*51,857,358 the development of resistant 
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strains has not been noted.*** Administration together 
with sulfonamides may enhance the drop in coliform 
and aerobic 

Oxytetracycline has been found by most observers 
to produce similar Tt was 
early observed*®* that oxytetracycline is readily ex- 
creted into the bile and usually concentrated there 
in patients with normal liver function. After oral ad- 
ministration, large amounts appear to be unabsorbed 
and are excreted into the feces, so that up to 2.5 mg. 
per cubic centimeter of feces may be recovered on a 
dose of 1.0 to 1.25 gm. every six hours. Remarkable 
alterations in the bacteria] flora resulted; clostridia, 
streptococci and coliform bacteria disappeared, and 
the remaining forms were resistant yeasts, candida 
and micrococci.**? Other workers have noted that 
coliforms and fecal streptococci may be reduced or 
cleared but they sometimes per- 
sist***-871 and in some cases even increase during treat- 
ment.**7-87° Yeasts, proteus, pseudomonas and resist- 
ant micrococci in various proportions or combinations 
may supplant the normal flora.***** Resistant and 
pathogenic micrococci may become particularly 
prominent and in some cases supplant the entire 
fecal flora and produce severe diarrhea, associated 
with a pseudomembranous 
878a,378> This complication has been observed more 
frequently with oxytetracycline than with chlortetra- 
~The effects of oxytetracycline on 
the fecal flora may be uncertain and variable,*® and 
the entire normal flora may be maintained*”* in some 
patients. 

A case described by Finger and Wood*’* has been 
offered as illustrating another way in which the ef- 
fects of antimicrobials on the fecal flora may be mani- 
fested. In their case a strain of S. muenchen that was 
moderately resistant to oxytetracycline apparently in- 
creased in number during treatment of a carrier with 
oxytetracycline as the other elements of the fecal 
flora were suppressed. This resulted in an acute 
enteritis, which subsided shortly after the antibiotic 
was withdrawn and the number of salmonella or- 
ganisms decreased. This case is of interest in view of 
the demonstration by Bohnhoff et al.****** that pre- 
liminary oral feeding of streptomycin increased the 
susceptibility of mice to subsequent oral inoculation 
of S. enteritidis that were resistant to streptomycin; 
this effect decreased as the interval between strepto- 
mycin treatment and inoculation lengthened. The in- 
creased susceptibility was interpreted as resulting 
from the disturbance in the natural flora, which is 
assumed to suppress the salmonella since no stimula- 
tion of the strain by streptomycin could be demon- 
strated in vitro or in vivo. 

Many of the changes in the intestinal flora during 
chloramphenicol administration are similar to, 
though less striking, than those seen with the tetra- 
cycline antibiotics**®*°°; some workers observed no 
decrease in flora, and in an occasional patient Esch. 
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coli may remain predominant throughout, whereas 
in others it may become predominant after ten 
days.*°° In children, a marked decrease in gram- 
positive and gram-negative bacteria has been noted 
with a concomitant increase in yeasts and fungi, in- 
cluding various species of candida other than C. albi- 
cans.**° In other patients, however, even in combi- 
nation with dihydrostreptomycin, chloramphenicol 
may not decrease and may actually increase the total 
bacterial counts, the coliforms and pathogenic strep- 
tococci being markedly depressed; there is an over- 
growth of the yeasts, but without any untoward ef- 

Erythromycin, in one s udy in newborn infants,°*® 
did not appear to affect the coliform bacilli in the 
gut, and did not increase the fungi or staphylococci. 

Neomycin is now considered by many workers to 
be the most effective agent in reducing the number 
of intestinal organisms in man.**%-34%379,380 Tn an 
early trial, Poth*** observed rapid elimination of in- 
testinal bacteria; indeed, within thirty minutes of 
flooding of the gastrointestinal tract with a 1 per 
cent solution of neomycin, he was unable to grow any 
bacteria from a piece of resected bowel. The agent, 
however, is not active against shigella organisms,°** 
and resistant strains of A. aerogenes have also per- 
sisted.*** Clostridia likewise were found to persist in 
most cases after the coliform organisms were elimi- 
nated and the numbers of enterococci, pseudomonas 
and proteus were reduced.****? Bacteroides**? and 
yeasts**®*°° were unaffected, but complications at- 
tributable to overgrowth of yeasts were not encoun- 
tered by Poth*** in 526 patients treated with neo- 
mycin orally; others have not noted overgrowth of 
yeast or fungi.*** Fog*’®%®° reported more striking 
effects, both clinically and bacteriologically, from a 
combination of neomycin with bacitracin, and 
others***:***-88° noted a more marked and more pro- 
longed effect when neomycin was used together with 
sulfathalidine. On the other hand, Pettet et al.*** at 
the Mayo Clinic reported 8 cases of enterocolitis, as- 
sociated with staphylococci, among 71 patients pre- 
pared for abdominal surgery with a combination of 
neomycin and oxytetracycline, but none among 72 
similar patients given neomycin alone. Febrile com- 
plications, wound infections and fecal fistulas were 
frequent in both groups, but peritonitis occurred in 
only 1 patient who was treated with neomycin alone. 

It seems clear that, in spite of Poth’s early failure 
to obtain growth after washing the bowel with 1 per 
cent neomycin, sterilization of the bowel contents is 
not achievable, except perhaps locally and for very 
brief periods. Such successes as may have been 
achieved may be due to the low incidence of neo- 
mycin-resistant organisms in the early experiences, to 
the presence of large residua of antibiotic in the mate- 
rial being cultured, or to the concomitant use of 
mechanical cleansing of the bowel with the use of 
castor oil and enemas.***:*** Such results may not be 
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obtainable regularly and for long periods since a re- 
sistant flora does develop. Poth*** has recommended 
preserving neomycin for the unique purpose of pre- 
operative preparation of the bowel to minimize the 
spread of resistant strains or species, but others are 
interested in using this agent for various topical in- 
fections because of its antibacterial spectrum and its 
low sensitizing properties. In general, however, the 
major problem has been the replacement of sensitive 
by resistant species, and the development of resistance 
in originally sensitive strains has been a minor factor, 
except with streptomycin, and has not been observed 
with neomycin.**+;** The development of crossre- 
sistance between neomycin and streptomycin has been 
demonstrated in vitro,*8*88 but such occurrences in 
vivo have not been studied. 

The relation of antibiotic therapy to various nu- 
tritional deficiencies in man has been a controversial 
subject since Ellinger and Shattock**® described a 
case of nicotinamide deficiency after oral administra- 
tion of penicillin. A similar case was observed on 
sulfadiazine therapy.**® Other vitamin deficiencies 
were ascribed to treatment with chlortetracycline and 
chloramphenicol,*®° but malnutrition,®** either un- 
derlying or related to the infection under treatment, 
may be an important factor, or other pharmacologic 
and biochemical factors may be involved. This aspect 
will not be considered here, but many of the condi- 
tions described as deficiencies and ascribed to anti- 
biotics**? are open to challenge. It may be of interest, 
however, that the negative nitrogen balance and in- 
creased urinary riboflavin excretion observed during 
chlortetracycline in some men***-**° could not be 
correlated with the fecal flora, since greater reduc- 
tions in the same types of organisms were achieved 
in some of the same subjects by the use of bacitracin 
together with polymyxin without producing similar 
nutritional changes.*®° 


Changes in Intestinal Microflora of Animals during 
Antibiotic Feeding 


This subject is intimately related to the problem of 
nutrition of animals; it has been dealt with extensively 
by many workers and is considered in detail in the 
reviews referred to in the opening paragraph of the 
first section of this report. Among the major differ- 
ences between the data in animals and in human 
beings are, of course, the nature and pathogenicity 
of the different microflora, the marked differences in 
the dietary constituents and the great divergence in 
the dosage and duration of antibiotic administration. 
The more important problems directly concerned with 
animal nutrition are outside the province of this re- 
view, and only aspects directly related to the micro- 
flora need be considered. The literature on the bio- 
logic importance of the intestinal microflora and par- 
ticularly its relation to nutrition was reviewed in 1949 
by Johansson and Sarles.**° 

McCoy,' in her review, aptly pointed to the fact 
that the dosages of the antibiotics used in animals are 
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incalculably low compared to those used by surgeons 
for intestinal antiseptics, but she suggested this as an 
explanation for the temporary effect of the anti- 
biotics in reducing the flora in animals. However, 
many of the effects are temporary even with the 
larger doses used in man and some of the effects in 
animals may be permanent — at least as long as the 
antibiotic administration or feeding is continued. 
Differences in the character of the flora that is in- 
hibited, or returns are often difficult to evaluate, but 
both in human beings, as already noted, and in ani- 
mals the predominant residual flora in the intestinal 
tract during continuous oral administration is re- 
sistant to the agents being used.*°*-*°° 

The principal work has been done with chicks, 
turkeys, swine and the laboratory rat; more recently, 
work has also been done with ruminant animals, 
whose flora presents a different problem. The anti- 
biotics most widely employed have been chlortetra- 
cycline, penicillin and later oxytetracycline; but 
others have been studied and used alone, or in virious 
combinations, or together with those mentioned. 
Most workers have dealt with broad groups of micro- 
organisms—namely, the coliform bacilli, lactobacilli, 
total aerobes, anaerobes (chiefly clostridia) and en- 
terococci, and to some extent the yeasts. McCoy,’ 
in preparing her review, went to great trouble to 
chart the rise and fall of the various groups of organ- 
isms in response to antibiotic feeding in the principal 
animals studied but was unable to arrive at any gen- 
eralization. This she interpreted to be consistent with 
the controversial character of the changes in flora 
in relation to the antibiotic growth responses. A few 
changes have been observed frequently and may be 
mentioned briefly. 

The coliform counts have been reported to show 
an initial decrease, mostly with the use of streptomycin 
and the broad-spectrum antibiotics,*°"*°"-*"* followed 
later by an The second- 
ary coliform flora has been shown in some of the 
studies to be resistant to the antibiotics used.*°7*°*- 
401,403-406,412,418-420 Since the coliform group of organ- 
isms may be concerned with vitamin synthesis,**° 
strains of Esch. coli and A. aerogenes from the cecums 
of antibiotic-fed chicks have been fed to other chicks, 
with or without penicillin. Whereas the feeding of 
such organisms*?*:4?1-425 or increasing their numbers 
in the cecum by dietary means*** produces some stim- 
ulation of growth, this is further enhanced by the 
addition of antibiotic.*!*:*?*-**7” The occurrence in 
increased numbers of certain fungi, or feeding of 
them, likewise resulted in improved growth, but this 
was not true with all strains.****** 

The groups of lactobacilli and enterococci, con- 
sidered together as lactic acid bacteria, require rather 
than synthesize vitamins. Their response to antibiotics 
has also been variable and has not always correlated 
with the growth effect.*01-#°%*1%419429-482, Larson and 
Hill*** observed a reduction in lactobacillus in the 
upper intestinal tract, not detectable in the feces, as 
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the only effect of chlortetracycline supplementation 
in young swine. 

The anaerobes, particularly C. perfringens, have 
received special consideration because their toxins 
could be considered a factor in the health of animals, 
and growth effects have sometimes been attributed to 
a reduction in this factor. Sharp decreases in the 
clostridial counts under the influence of antibiotic 
feeding have been noted in turkeys,*** chicks,****-*** 
rats****°° and pigs*****°—in the last particularly when 


TaBLe 1. Effects of Feeding Various Antibiotics on the 
Numbers of Intestinal Micro-organisms in Animals.* 


Osservep Errect From ANtipiotic Feepinct 


INTESTINAL 
Orcanismst 
PENICILLIN cTc oR oTc§ ALL STUDIES 
+- 0 +- 0 +- 0 
Coliform bacilli 7 1:9 62 2 14 3 2 
Lactobacilli 051 44 3 
Aerobes ¥2 1 § 31 
Anaerobes 1 40 1 
Enterococci ee "2 1 6 6 2 


*Summary of 29 studies; adapted from Jukes. 
fIncreases in proteus noted in 3 studies — once each with oxytetracy- 
cline, penicillin + streptomycin & “‘various antibiotics.” 


tNumbers of studies demonstrating indicated effects: 
+ = numbers of organisms increased; — = numbers decreased; 0 = 
no effect. 
§CTC = chlortetracycline; OTC = oxytetracycline (includes combina- 
tions with penicillin) ; superscripts indicate number studied with strepto- 


mycin alone. 


combined with proper carbohydrates in the diet.*°* 
These and other organisms have been implicated in 
infections in certain animals. Merchant (cited by 
Sieburth et al.***) showed that enterotoxemia of 
sheep is caused by C. perfringens, which in some 
studies has been inhibited by penicillin and oxytetra- 
cycline in turkeys and by oxytetracycline alone in 
pigs.*** By contrast, the toxicity of oral administra- 
tion of chlortetracycline for guinea pigs has been cor- 
related with an overgrowth of Listeria monocyto- 
genes; this effect is not observed with the feeding of 
penicillin or chloramphenicol, or with the subcu- 
taneous injection of chlortetracycline or oxytetra- 
cycline.**°-**? The importance of clostridia, how- 
ever, has been questioned by a number of work- 
ers***-448,444 for it is particularly difficult to recon- 
cile this with the failure to influence the growth of 
chicks by the feeding, or cloacal administration of 
clostridial cultures on their toxins.*** Nor is it con- 
sistent with the observation that a good growth-en- 
hancing effect may continue even after the numbers 
of clostridia increase.*** Actually, the feeding of 
clostridia or their toxins abolished the growth-en- 
hancing effect of chlortetracycline.*** The lack of 
effect of clostridia in chicks was also shown by the 
failure of injections of clostridial antitoxins to affect 
the growth of contro] birds or to reduce the growth- 
stimulating effect of chlortetracycline.***” 
and have been 
noted to be increased by feeding of antibiotics, par- 
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ticularly those with a wide spectrum. Esch. coli and 
others of the normal coliform bacilli were found to 
prevent unusual increases in proteus*’®*!7 and also 
to prevent emergence of yeasts,*’*:*4" but proteus an- 
tagonism was not found by Scaletti, Kulp and Clever- 
don,*** whereas Sieburth et al.*** also found that over- 
growth of proteus antagonized and depressed the 
growth of yeasts.**® Concern has already been ex- 
pressed over the possible ill effects of pathogenic 
fungi that may overgrow.** 

The correlations between the bacterial flora and 
the antibiotic response in ruminant animals has been 
irregular, and the findings even more com- 
plex. 

The gross changes in te various constituents of the 
intestinal flora as reported in 29 different studies*° 
402,408,413,414,417,419,420,425,429 - 431, 434, 438,439,443,445,446,454-463 
involving chicks, turkeys, poults, ducks, pigs, rats and 
lambs fed various antibiotics, but principally peni- 


TaBLe 2. Effect of Antibiotic Feeding on Numbers of In- 


testinal Micro-organisms in Animals.* 


INTESTINAL ORGANISMS ANTIBIOTIC No. or Srupies Reportep 
PIGS & RATS POULTRY 

0 +- 0 

Coliform bacilli Penicillin 200 
Others} 300 

Lactobacilli Penicillin 001 05 0 

Aerobes Penicillin 000 

Anaerobes Penicillin 010 
thers 140 041 

Enterococci Penicillin | 1 4 0 
Others 


wee of 27 reports (2 studies on calves omitted) tabulated by 
ukes. 

7Oxytetracycline or chlortetracycline (with or without penicillin), 
streptomycin or “‘various antibiotics.’”” + = numbers of organisms in- 
creased; — = numbers decreased; 0 = no effect. 


cillin, chlortetracycline and oxytetracycline, have been 
tabulated by Jukes*® in his most recent review. The 
material in his table has been rearranged to indicate 
the frequency with which the various changes have 
been observed in different studies. This has been done 
(Table 1) to bring out the differences in the action, 
on the one hand, of penicillin, which in vitro may 
be considered to have little or no direct effect on the 
gram-negative organism, particularly the coliform 
bacilli, and, on the other hand, of the tetracyclines or 
other antibiotics, such as combinations of penicillin 
with streptomycin or various other combinations that 
may be expected to affect a wider spectrum of 
bacteria. 

It is seen from Table 1 that increases in coliform 
organisms were encountered both with penicillin and 
with the antibiotics having a broader spectrum of 
activity, although perhaps less regularly with the 
latter. Lactobacilli were more regularly reduced by 
penicillin, and variable results have been reported 
from the use of the other agents. Total aerobes were 
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irregularly affected and were more often found to be 
decreased by penicillin, whereas the anaerobes were 
most frequently reported as reduced by all antibiotics, 
although not by all workers. Likewise, enterococci 
were more frequently recorded as reduced by peni- 
cillin, but increased by the tetracyclines or by various 
antibiotic combinations. 

The same material has been summarized in an- 
other manner in Table 2 to bring out any possible 
differences related to the various animal species 
studied. Because of the small number of studies, the 
pigs and rats have been considered together and the 
studies in chicks, turkeys, poults and ducks were also 
pooled; the two studies on calves are omitted from 
Table 2. It is seen that elevations in the coliform 
counts were regularly demonstrated in the pigs and 
rats and somewhat less regularly in the birds. De- 
creases in lactobacilli occurred regularly only in birds 
fed penicillin. The total aerobes and the enterococci 
were most often observed to decrease in birds fed 
penicillin and increased when antibiotics with broader 
spectrum were fed; there were too few studies in pigs 
and rats dealing with this phase. Anaerobes were 
similarly affected in both groups of animals and by all 
the antibiotics, but there were exceptions. 

An excellent summary and appraisal of the results 
of his extensive experience with feeding antibiotics to 
swine was presented by Catron*® in 1953, listing 
separately the results that seemed to be fairly well 
established and the implications that could be drawn 
from research but had not been definitely proved. 
Only the parts relating to the microflora need be 
noted here. In the first classification he included the 
following: antibiotics in swine ration control a high 
percentage of nonspecific enteritis under both experi- 
mental and practical conditions as well as in challenge 
experiments; and the response of pigs to antibiotic 
feeding seems to be in proportion to the disease level 
(this has been confirmed by poultry research and by 
studies in disease-free animals). In the group of in- 
ferences, Catron lists the following: bacteriologic 
studies of feces and intestinal-tract content indicate 
that antibiotic feedings inhibit certain classes of micro- 
organisms and stimulate others, and, contrary to 
earlier opinion, the total bacterial counts actually 
rise after an initial decrease in number; and there is 
evidence that the activity of antibiotics is confined to 
modifying the intestinal flora, thereby permitting 
either the synthesis or the sparing, or both, of critical 
nutrients needed by the host (nutritional effect), and 
to inhibiting pathogenic, semipathogenic and toxin- 
forming micro-organisms injurious to the host (dis- 
ease-control effect) . 

The evidence supporting the disease-control con- 
cept was reviewed by Jukes,’® who also summarized 
the reports on the relation of “clean” and “dirty” en- 
vironments to the effect of antibiotic growth. Differ- 
ences in growth effects of antibiotics in new or clean, 
as compared with old, and presumably contaminated 


ANTIBIOTIC-RESISTANT 


BACTERIA — FINLAND 975 


environments have received considerable attention,*®" 
‘66 and the loss of the growth-stimulating effect of 
continuous antibiotic feeding over long periods in the 
same environment has been clearly demonstrated by 
Waibel et al.*®* and by Catron.*** Such findings have 
been interpreted as evidence of the primary impor- 
tance of the microflora,*** whether by eliminating 
infection or by otherwise favorably altering the micro- 
flora. The failure to obtain any growth-stimulating 
effect in a germ-free environment*® lends further 
support to this view. 

These findings may also be interpreted as indicating 
that the antibiotic-resistant flora that emerges during 
antibiotic feeding is a favorable one; the growth- 
enhancing effect of feeding of such residual flora or 
cultures of organisms from antibiotic-fed animals, as 
cited earlier, supports this view. On the other hand, 
if pathogenic organisms, such as salmonella in 
mice**®*7° and Listeria monocytogenes in guinea 
pigs,**? are present and are not inhibited but are 
enhanced by the feeding of certain antibiotics, those 
antibiotics will have a deleterious rather than bene- 
ficial effect; this appears to be the principal way in 
which the emergent resistant flora in human therapy 
and prophylaxis has exerted unfavorable effects. 

Another important feature of antibiotic feeding in 
animals is that it is essentially life-cycle feeding, 
carried out either to enhance early growth and de- 
velopment or for fattening in preparation for market. 
Epidemiologically, this provides advantageous cir- 
cumstances for the maintenance of any type of flora 
that the prevailing local conditions may favor, by the 
constant introduction of large numbers of susceptible 
hosts and at the same time the removal of equal 
numbers of those already adapted to the flora. If 
the conditions favor the establishment of a pathogenic 
or injurious flora, a “high disease level” will prevail; 
conversely, if the conditions favor establishment of 
an advantageous flora, the animals should thrive. 
Obviously, antibiotic feeding in general has resulted 
in the establishment of a favorable flora. This could 
serve to explain the loss of the growth-stimulating 
effect of antibiotics after continuous feeding in the 
same area over long periods, and also the increasingly 
favorable effects that are concomitantly observed in 
control animals kept in the same environment on 
similar diets but without antibiotics.*®”*** Porter*” 
expressed concern that the antibiotic growth effect 
may be lost if intestinal micro-organisms develop re- 
sistance to their action, but this need not cause con- 
cern if the residual resistant flora is a favorable one. 

It would be interesting to observe animals in these 
environments after withdrawal of all antibiotic feed- 
ing. Careful studies of the returning microflora in 
such surroundings may uncover some of the unfavor- 
able members of the flora that, if the deductions are 
valid, should make their appearance when there is a 
gradual reduction in the rate of growth or feed effi- 
ciency. Moreover, the new and returning flora should 
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be susceptible to the antibiotic that in the same en- 
vironment previously yielded growth-promoting ef- 
fects. Alternatively, or at the same time, the anti- 
biotic-resistant organisms that may have been respon- 
sible, at least in part, for the earlier favorable effects 
may be reduced or eliminated. The favorable effects 
of feeding some of the latter types of strains have 
been demonstrated to some extent, as already noted. 
It would be of interest to learn whether any newly 
introduced or returning strains could be shown to be 
deleterious when fed without antibiotic supplements 
to control animals that had been raised along with 
those receiving antibiotic-supplemented rations. 

The recent studies on the extension of the shelf 
life of poultry by dipping in antibiotics has some 
interest in relation to the residual antibiotic-resistant 
flora after antibiotic feeding. An experiment per- 
formed at the Lederle Laboratories is of interest.*” 
Two groups of chickens—one fed on a ration sup- 
plemented by 100 parts of chlortetracycline per 
million and the other not supplemented—were slaugh- 
tered and dressed, and half of each group then 
dipped in water containing chlortetracycline, 10 
microgm. per cubic centimeter, after which all were 
properly wrapped and refrigerated at 40°F. After 
seven days the birds that had not been dipped in 
water containing chlortetracycline before wrapping 
and refrigerating showed several hundred thousand 
times as many bacteria as those that had been dipped. 
At the end of two weeks those that had not been 
dipped were putrid whereas those that had been 
dipped appeared fresh and edible. The chlortetra- 
cycline-fed birds spoiled just as readily and had just 
as many organisms per gram of flesh as those raised 
without antibiotics, indicating that the organisms re- 
sponsible for the putrefaction were susceptible to the 
inhibiting effect of the chlortetracycline in the dipping 
water. This suggests one of the following possibilities 
concerning the organisms concerned in the spoilage: 
these organisms appeared in the birds between the 
time of antibiotic feeding and the time of slaughter, 
or at the time of the dressing and wrapping; they 
were susceptible to the concentrations of chlortetracy- 
cline in the dip but not to the concentrations provided 
during feeding; and the organisms were susceptible to 
the concentration of antibiotics in the bowel and were 
being inhibited in the intestines of the birds but were 
not susceptible to the concentrations present in the 
flesh that was infected during the dressing process, or 
the unfavorable flora that caused putrefaction flour- 
ished at 40°F. and at that temperature the antibiotic 
effect of the chlortetracycline was preserved. It 
should be possible to determine which of these pos- 
sibilities is the correct one. 

(To be concluded) 
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GOUT OF THE PATELLA* 
Report of a Case 


U. PELoguin, M.D.,} AND 
James H. Grauam, M.D.t 


LOWELL AND BOSTON, MASSACHUSETTS 


Bb Bsr diagnostic features of gout were first de- 

scribed nearly three hundred years ago,’ but to 
our knowledge the case reported below is the first to 
involve only the patella without demonstrable lesions 
in other bones. One case has been presented in which 
the patella was involved along with many other 
bones.” 


Case Report 


A 43-year-old insurance salesman was admitted to the hos- 
pital on May 12, 1954, with the chief complaint of “painful 
lumps on the anterior aspect of the left knee of 4 weeks’ 
duration.” About 6 months previously he had experienced 
some pain in the right ankle, with swelling of the foot, last- 
ing for about 5 weeks, but not severe enough to curtail his 
daily activities. Three weeks before admission pain and 
anterior swelling of the left knee developed and became 
worse on walking. An x-ray examination at this time re- 
vealed an area of destruction approximately 1 cm. in width, 
that was slightly irregular in outline within the patella. An 
area of density surrounded the area of destruction. On each 
side of the area of destruction an area of bony proliferation 
about 0.5 cm. in length was present. 

The family history was noncontributory. The past history 
revealed pain in the left great toe 4 years previously that 
lasted about 4 weeks and subsided spontaneously. The pain 
was not severe or disabling. Intermittent, mild pain in the 
region of the hips had also been present and attributed to 
low-back strain. 

On physical examination the significant findings, except 
for moderate obesity, were confined to the left knee. al 
pain and tenderness were present over a small swelling on 
the upper anterior border of the left patella. Heat, swelling 
and redness were absent. All other joints were normal, and 
no tophi were found. 

Examination of the blood showed a hematocrit of 49 per 
cent, a hemoglobin of 15.4 gm. per 100 cc. and a white-cell 
count of 10,300, with 64 per cent neutrophils and 36 per 
cent lymphocytes. The corrected sedimentation rate was 
7 mm. per hour. A serologic test was negative. The serum 
uric acid was 8.3 mg. per 100 cc. Urinalysis was negative. 
On x-ray study the described lesion of the left patella was 
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confirmed (Fig. 1). The right knee, hands and feet were 


entirely normal. 

At operation a cystic area eroding through the anterior 
cortex of the left patella was found, and 3 curettefuls of 
partly calcified material were removed. The histologic sec- 
tions of the material revealed characteristic reaction to 
deposition of sodium urate crystals. Five days after opera- 


Roentgenogram of the Patella (Tangential View). 
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tion the patient was discharged on probenecid (Benemid) 
therapy. Six months later he was symptom free, and the 
serum acid level was 4.5 mg. per 100 cc. 


Discussion 


This case has several points of considerable interest. 
Involvement of the patella by gout seems to be rare 
since this seems to be the first case in which radiologic 
signs of gout could not be found elsewhere. It is not 
surprising, then, that the diagnosis of gout was not 
suspected on x-ray examination. It could be added, 
to justify this point further, that many believe that 
an x-ray examination alone may not lead to a diag- 
nosis of gout.’ Perhaps the diagnosis could have been 
suspected in this case from the clinical course, since 
it is well known that any acute or subacute arthritis 
with multiple joint involvement that shows complete, 
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although temporary, remission should be considered 
gout until the opposite is proved.* In any event this 
observation re-emphasizes the need for full considera- 
tion of this protean disease in the diagnosis of rheu- 
matic syndromes, as well as the value of the deter- 
mination of serum uric acid level in its discovery. 


SUMMARY 


A case of isolated gout of the left patella is re- 
ported. 

This seems to represent the first published case of 
this condition. 
We are indebted to Drs. Joseph R. Stanton and Thomas 


F. Broderick, Jr., of Saint Elizabeth’s Hospital, for permis- 
sion to report this case. 
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DOCTORS AFIELD 
Josiah Gilbert Holland 
W. A. R. Cuapin, M.D.* 


SPRINGFIELD, MASSACHUSETTS 


Le: Josiah Gilbert Holland was born on July 24, 

1819, in Belchertown, Massachusetts, just twenty- 
five years after the birth of his only Western Massa- 
chusetts male literary equal, William Cullen Bryant, 
the son of a physician in nearby Cummington. Hol- 
land lived but three years after Bryant’s death. Hol- 
land’s ancestry was not unusual in any way, except on 
the negative side. That Abraham Lincoln rose from 
equally obscure immediate ancestry is encouraging 
to many readers. 

A Congregationalist, as were most of Massachusetts’ 
population in 1800, devoted to the study of the Bible 
and the salvation of the soul, he early contemplated 
studying for the ministry. The educational requisites 
of this calling were twice as long and more expensive 
than he could afford, and after the winter death of 
his three beloved sisters, two from consumption and 
one from measles, he viewed medicine as a career 
of dedicated service little less than the ministry. 

In 1841 Holland studied with Drs. Benjamin Bar- 
rett and Daniel Thompson of Northampton. Require- 
ments for a medical degree at that time were: eight- 
een months under the tutelage of a physician and 
six months in a medical college. Berkshire Medical 
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College in Pittsfield granted him his degree on No- 
vember 3, 1843. 

With a classmate, Dr. Charles Bailey, Holland 
opened up a partnership in Springfield in 1844. In 
two and a half years, they parted. Soon he became 
a partner with another Berkshire graduate, Dr. 
Charles Robinson. In six months, this broke up, as 
did the hospital they had opened together. Dr. Robin- 
son, in later years, became governor of Kansas. 

An expert penman, a literary student and a serious, 
righteous man, Holland increasingly sought self-ex- 


pression with his pen, since, at the age of twenty-seven 
and now married to Elizabeth Chapin,—an excellent 
and stimulating mate,—he found himself to be a 
failure in medicine. Turning to the journalistic field, 
he founded the Bay State Weekly. This folded in six 
months. 

One can well imagine Holland’s predicament at 
this juncture. He could teach. So he did, first in 
Richmond, Virginia, and again at Vicksburg, Missis- 
sippi. His impressions of slavery were in conflict with 
those described in Uncle Tom’s Cabin. As a moral 
issue, one of God’s creatures’ owning another of a 
different hue was unthinkable, however. His teaching 
years in the South left him opposed to the institution 
of slavery. 

Soon, Holland was back in Springfield, and a 
partner of Samuel Bowles of the Springfield Repub- 
lican. From here on, his associations tended to en- 
hance his literary interests. He was the author of 
The Bay Path, historically accurate and depicting 
pioneering and witchcraft in Springfield. Holland 
later increased his novels to five. When one remem- 
bers that Samuel Richardson had compiled the first 
novel in English literature scarcely a hundred years 
before, five novels by Holland represented a real con- 
tribution to the arts of the time. 

Earlier, asked by Samuel Bowles to write a series 
of moralistic essays for the Republican, Holland pro- 
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duced his famous “Timothy Titcomb” letters. These 
letters, in three groups, gave moral advice to young 
bachelors, young maidens and young married people, 
respectively. The name became a household word 
in the Republican territory. It is said that young men 
stopped sowing wild oats, young women ceased 
frivolity, and young married folk went in for com- 
promise rather than court action as a result of them. 
These letters opened the door of Scribner’s publishing 
house for Holland, and for years the author was re- 
ferred to as Timothy Titcomb. For the time, the place 
and the girls, these letters were not unheeded nor 
unsung. Tcday, many of them would be wasted on 
the intended recipients. 

His poems—‘“Bitter Sweet,” “Kathrina” and “The 
Mistress of the Manse”—have, like his prose, been 
republished in this century. Sales of all these efforts 
were enormous. He was now a rich man. It was 
in 1865 that his Life of Lincoln was published, ante- 
dating by seven years any other like work. 

Holland early enlisted the support of Scribner, who 
became his publisher. In 1868, the Holland family 
toured Europe, and two years later, the doctor re- 
turned to New York as copublisher, with Roswell 
Smith, of a new venture, Scribner’s Magazine. Both 
these men were personally very religious, and Smith 
always opened the meeting of the board of directors 
of the magazine with prayer. 

One has but to review in one’s mind the score or 
more of contemporary literary lights in the nineteenth 
century to understand the competition a man of 
Holland’s meager education must have had to meet. 
The literary criticisms of his work were sometimes 
scorching, but there were those who appreciated him 
too and in his time he was nationally and interna- 
tionally famous. He was a controversial figure, and 
people bought his books. 

The present era, area and error would find little 
time for Dr. J. G. Holland. He talked, wrote and 
lectured on robustness, truth, honesty, virtue and 
nobility of character. Apparently, he had these things 
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himself, perhaps stuffily so. However, there were 
those who loved him (and those who still de). When 
he died, of heart disease, alone, one early morning 
in 1881, after publishing but one issue of his last 
new venture, the Century Magazine, he was univer- 
sally mourned. For thirty-two years thereafter, each 
Christmas time, the staff of this magazine gathered 
under the picture of Dr. J. G. Holland and appro- 
priately hung a wreath of bittersweet there. 

Three quarters of a century after his death, no less 
a person than Peter Marshall, the chaplain of the 
United States Senate, took, as his text for a sermon, 
“Wanted,” a poorly received poem of Holland’s, 
written a century before. This is currently seen in 
the screen picture “The Man Called Peter.” If the 
proverb “by their works ye shall know them” still 
holds, the literary works of Springfield’s most cele- 
brated physician are still holding fast and remind one 
that a career in medicine can extend in many di- 
rections, particularly when the original urge is to do 
good things for others in one’s span of life. 

If this man had only practiced the medicine of his 
time, he would have been as much of a nonentity 
today as his confreres of a hundred years ago. He 
did not leave any helpful prescriptions, but the follow- 
ing poem, little praised at its birth, is a fitting me- 
morial to his motivation and manliness and is timeless 
in its invitation to mankind. 


WANTED 


God give us men! A time like this demands 
Strong minds, great hearts, true faith and ready hands; 
Men whom the lust of office does not kill! 
Men whom the spoils of office cannot buy; 
Men who possess opinions and a will; 
Men who have honor; men who will not lie; 
Men who can stand before a demagogue, 
And damn his treacherous flatteries without winking; 
Tall men, sun-crowned, who live above the fog 
In public duty and in private thinking! 
For while the rabble, with their thumb-worn creeds, 
Their large professions, and their little deeds, 
Mingle in selfish strife, Lo! Freedom weeps, 
Wrong rules the land, and waiting 
Justice sleeps! 


CASE RECORDS 
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Weekly Clinicopathological Exercises 


FOUNDED BY RICHARD C. CABOT 
BENJAMIN CasTLEMAN, M.D., Editor 


Vircinta W. Towne, Assistant Editor 


CASE 41481 
PRESENTATION OF CASE 


A forty-eight-year-old window washer entered the 
hospital with the chief complaint of difficulty of 
breathing of three hours’ duration. 

Nine months before admission the patient had 
“pneumonia” with fever, chills, sweats and a cough 
productive of white sputum, which was occasionally 
rusty. These symptoms continued and were accom- 
panied by progressively increasing fatigue. Some 
time later he noticed that his skin was getting yellow. 
At this time the urine became darker, and the stools 
lighter. These symptoms subsequently subsided. One 
month before admission a sudden sensation of numb- 
ness in the left leg developed. This was soon accom- 
panied by diminished sensation and severe pain in 
the leg. No temperature or color change was noted. 
The numb feeling in the leg slowly disappeared. 
Crops of petechiae began to appear first on the left 
leg and later on the right leg and gradually progressed 
up the thighs and over the lower part of the trunk. 
On the morning of admission the patient felt relative- 
ly well; however, as the day progressed he became 
severely short of breath for the first time in his life. 
He went to a drugstore, where a pharmacist gave 
him a pill for “asthma.” This did not relieve him. 
Because of his obvious distress, he was taken to the 
hospital by the police. 

In his teens the patient recalled repeated episodes 
of polyarthritis, with swelling and pain, and multiple 
epistaxes. He was told some years previously that he 
had “heart trouble” and should “take it easy.” There 
was no history of pain in the chest, orthopnea, pal- 
pitation or abdominal swelling. There was recent 
mild swelling of the ankles and slight dyspnea. Over 
the eight months before admission there was a weight 
loss of unknown amount. 

Physical examination showed an apprehensive, 
pale and slightly jaundiced man who was sitting on 
his bed gasping for breath. Numerous _petechiae 
ranging in size from 1 mm. to 1 cm. were found over 
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the lower half of the body, most abundantly on the 
lower extremities. There was a suggestion of wasting 
of the right proximal arm muscles. Small, shotty, 
posterior cervical lymph nodes were felt. The pupils 
were normal, the scleras were slightly icteric, and the 
eye grounds, though poorly visualized, appeared rela- 
tively normal. There was slight erythema of the nasal 
mucous membranes. Dental hygiene was poor. The 
tongue was smooth laterally but not beefy. The veins 
were distended to the midneck on expiration in the 
sitting position. The chest had an increased antero- 
posterior diameter. The breath sounds were harsh 
throughout and accompanied by loud inspiratory and 
expiratory rhonchi, At the left base posteriorly, there 
was a small area of dullness and bronchial breathing. 
The heart was not enlarged to percussion. There was 
a normal sinus rhythm. The sounds were forceful. 
The mitral first sound was loud; the pulmonic second 
sound was questionably accentuated. No murmurs 
were heard. The liver was percussed 5 cm. below the 
right costal margin in the sitting position. No spleen 
or masses were palpable. There was a right direct 
inguinal hernia. Genitalia were normal. There was 
slight edema of both ankles, The pulse was not pal- 
pable in the left leg below the level of the femoral 
artery; the pulses in the right leg, including the dor- 
salis pedis, were palpable. 

The temperature was 103.6°F., the pulse 140, and 
the respirations 44. The blood pressure was 120 sys- 
tolic, 56 diastolic. A 10-mm. absolute pulsus para- 
doxus was found. 

Urinalysis revealed a + + + test for albumin, and 
the urinary sediment contained some casts and 3 to 
5 white cells and 5 to 10 red cells per high-power 
field. The hemoglobin was 6.0 gm. per 100 cc. The 
white-cell count was 21,000, with 50 per cent neutro- 
phils, 49 per cent lymphocytes and 1 per cent eosino- 
phils. The sodium was 128 milliequiv., the chloride 
105 milliequiv., and the potassium 6 milliequiv. per 
liter, and the nonprotein nitrogen 57 mg. per 100 cc. 
Prothrombin time, clotting time and clot retraction 
were normal. Two blood cultures were drawn. A 
sputum culture was taken, and a stain of a sputum 
smear revealed gram-positive cocci and some diplo- 
cocci. 

In the Emergency Ward the patient was treated 
with 250 mg. of aminophylline, 1.4 mg. of Cedilanid, 
7 mg. of morphine and 1 cc. of Mercuhydrin. He 
improved somewhat and was transferred to the ward, 
where he was given 600,000 units of aqueous peni- 
cillin and 0.4 mg. of digitoxin. While packed red 
cells were being obtained, he suddenly died nine hours 
after admission. ~ 

DiAGNosis 

Dr. Rosert L, Berc*: The principal diagnosis in 
this case is fairly evident. In view of the fever, the 
profound anemia and the embolization to the femoral 
arteries, probably to the kidneys and perhaps to the 
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right arm, I believe that the patient had subacute 
bacterial endocarditis. He had certain other unex- 
plained findings and one major dilemma. 

I shall discuss the unexplained findings first. The 
pulmonary disorder could have been a result of 
pneumonia, although pneumonia does not especially 
resemble this, of bronchitis or of bronchiectasis; but 
I think that it is much more suggestive of pulmonary 
infection, and I believe that the final episode was 
due to a pulmonary infarct. The jaundice could 
have been on the basis of an itinerant sepsis, but I 
think it was more probably related to pulmonary in- 
farction. In passing, one might think of a pancre- 
atic cancer, with a thrombotic tendency, which might 
have created a temporary ductal obstruction, but it 
would be uncommon for the common duct to become 
unobstructed and not reobstructed in this period. It 
is difficult to explain the light stools. At the time of 
admission, however, when the patient was very ill, 
he may have been asked direct questions, which he 
did not understand and to which he replied, yes. I 
have chosen to dismiss the light stools. 

He had congestive heart failure, which is not un- 
common in subacute endocarditis. The type of car- 
diac lesion seen in subacute endocarditis is miliary 
emboli or occasionally a larger embolus producing 
frank infarction. I suppose he may have had both; 
the terminal episode could have been a large enough 
embolus to produce an infarct. The heart failure 
could also have been associated with the strain put 
on the heart by the repeated pulmonary infarcts. The 
fact that the differential count of the white cells 
showed no shift toward the neutrophils should be 
mentioned. Dr. Wyman Richardson used to point 
out that this indicated infarction rather than infec- 
tion. It would be consistent with subacute bacterial 
endocarditis. He may have had concomitant acute 
rheumatic myocarditis if one is willing to allow an 
Aschoff body as definite proof of the fact. I think 
the three findings — the pulmonary disorder, the 
jaundice and the congestive heart failure — can all 
be explained on the basis of subacute bacterial endo- 
carditis and therefore present no great problem. 

The major dilemma with which I am faced is that 
he had a subacute bacterial endocarditis without an 
audible murmur. This is quite uncommon although 
it may occur in 5 to 10 per cent of patients according 
to Newman et al.’ In 4 of their series of 55 patients 
there was no murmur: in | a murmur was heard 
later; in 1 the vegetation was on a normal tricuspid 
valve; and in the other 2 who were in respiratory 
and cardiovascular distress with hypertension and 
coronary-artery disease, it was not surprising that 
murmurs could not be heard. This patient could well 
fit that latter situation. 

If this patient was admitted in the ordinary course 
of events and a subacute bacterial endocarditis and 
pulmonary infarction were discovered, the probability 
would be that one would make the diagnosis of 
thrombophlebitis of the legs that had given rise to 
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pulmonary infarction. That would be an unexciting 
case for an exercise like this. For intellectual stimu- 
lation I should like to try to put this into one cate- 
gory, and am inclined to postulate a defect between 
the right and left circulation that made possible a 
single source for emboli both to the lungs and to the 
left side of the circulatory system. Roughly a year 
ago I was dealt a cruel blow at one of these con- 
ferences with a case of paradoxical embolization® 
through a patent foramen ovale in a patient with a 
history characteristic of myocardial infarction. There 
was no murmur, but the left-sided emboli arose from 
a leg vein. I can only suppose that this was a reverse 
paradoxical embolus from a chamber on the left side 
going to the right side. 

In passing I wondered whether a window washer 
is exposed to any substance that might lead to diffi- 
culty. The fluid that most window washers use is 
composed of water, ethyl alcohol and di-ethylene 
glycol. We recently had a patient who died after im- 
bibing ethylene glycol, thinking it was alcohol, but 
there is no known untoward effect of ethylene glycol 
on the course of subacute bacterial endocarditis. 

There are four causes of left-to-right shunts that 
might be considered. The first is a ventricular septal 
defect. If it were large enough, a murmur might not 
be heard in the hustle and bustle of the Emergency 
Ward. When subacute bacterial endocarditis affects 
a septal defect it usually produces vegetations in the 
conus of the right ventricle rather than in the left 
ventricle, or on the edge of the defect. It appears that 
in subacute bacterial endocarditis, the bacteria are 
implanted by a stream of blood hitting against the 
endocardium, thus providing a bed for the develop- 
ment of infection. It reminds me of the situation 
that developed in the Worcester tornado, where in- 
fections in the skin developed as a result of blasts of 
sand, pebbles and débris blown by the wind into the 
skin and penetrating even into muscle. The injured 
skin formed a bed for the development of infection. 
I cannot think of any other medical situation in which 
a stream of infectious material bombards an area and 
embeds a local infection. Vegetations may occur on 
ventricular septums and occasionally even in the left 
ventricle. Sometimes, the septums may perforate 
by a mycotic process. This is not an unlikely pos- 
sibility in a case like this in which for nine months 
there were emboli to the right side and later to the 
left side of the circulation. I shall not include de- 
fects of the atrial septum because they are very rare- 
ly associated with subacute bacterial endocarditis. 

The second possibility is an arteriovenous aneurysm. 
The patient had no evidence of peripheral trauma, 
and no evidence of a pulmonary arteriovenous aneu- 
rysm. He had no secondary polycythemia or any of 
the other symptoms we might have expected. I as- 
sume that there was no x-ray examination. The diag- 
nosis would then have been made on sight. Lacking 
evidence for that, I shall go on to the third possi- 
bility. 
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With a patent ductus arteriosus, again, the direc- 
tion of flow is from the left circuit into the right cir- 
cuit — that is, from the aorta to the pulmonary 
artery. Organisms under those circumstances are al- 
most always implanted on the pulmonary artery just 
opposite the orifice, again as if they were blown by 
the stream and imbedded there. In favor perhaps of 
a patent ductus arteriosus are the wide pulse pressure 
and an admittedly small paradoxical pulse. A para- 
doxical pulse of that degree, however, is not unusual 
with congestive heart failure or even in some normal 
people. 

The last anomaly to consider is an aortic septal de- 
fect. It is situated about 1 cm. above the aortic valve 
and connects the aorta with the pulmonary artery. 
This defect occasionally becomes infected in subacute 
bacterial endocarditis, and can form an aneurysm of 
the sinus of Valsalva, which may rupture into the 
right side of the heart. Any one of these four defects 
could have been responsible for a situation such as 
this, beginning with pulmonary emboli with the later 
development of emboli to the left side of the circula- 
tion. 

Of the four I suspect that an aortic septal defect 
may be slightly more likely without a murmur. I am 
going to consider that is what the patient had. As a 
last point I think there is no reason to indict any 
organism other than an alpha-hemolytic strepto- 
coccus. There is no evidence for such rare types as 
involvement of the right side of the heart with gono- 
coccus, brucella or pneumococcus. I shall say that 
there was an aortic septal defect, with implantation 
of alpha-hemolytic streptococcus to produce a sub- 
acute bacterial endocarditis. 

The patient may well have had rheumatic involve- 
ment of the valves of the left side of the heart, but I 
cannot explain the involvement of the pulmonary 
circuit unless he had an associated tricuspid subacute 
bacterial endocarditis. In that case we would have 
to postulate two silent pathologic valves. It would 
seem more economical to indict a single pathologic 
though silent valve. 

Dr. BENJAMIN CasTLEMAN: Would anyone like 
to pick any other site for the disease? Dr. Harwood, 
do you agree with Dr. Berg? 

Dr. Reep Harwoop: I should lean toward rheu- 
matic heart disease with subacute bacterial endo- 
carditis. 

Dr. WarrREN Point: I am not quite clear what 
Dr. Berg’s explanation for the jaundice was. 

Dr. Berc: I considered it due to pulmonary in- 
farction. 

Dr. Point: Did you consider the ecchymoses, the 
dark urine and the light stools? That would eliminate 
the possibility of hemolysis. 

Dr. Berc: I agree that those do not fit with the 
diagnosis, but I have to dismiss them. 

Dr. Tuomas C. Hat: It seems that Dr. Berg has 
put a good deal of emphasis on the pneumonia and 
the subsequent course as characteristic of a series of 
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pulmonary embolizations. One could easily interpret 
those episodes as the result of a severe initial upper 
respiratory infection that started subacute bacterial 
endocarditis on an old rheumatic heart disease in- 
stead of a right-sided manifestation. The patient had 
an accentuated mitral first and pulmonic second 
sound. As Dr. Samuel Levine* and others have 
pointed out, the murmur of mitral stenosis, which is 
heard with difficulty at best, often becomes inaudible 
in the presence of gross failure. The accentuation of 
the mitral first sound might suggest that there was 
some degree of mitral stenosis. Then a tricuspid 
stenosis might explain to some extent the right- 
sided episodes cf jaundi.e and septal embolization 
from the subacute bacterial endocarditis. 

A Puysician: I should like to ask Dr. Berg how 
he explains the fact that the petechial hemorrhages 
were always below the umbilicus. 

Dr. Berc: The petechial hemorrhages were the 
result of some form of vasculitis rather than minute 
embolization. At first the added stress of the de- 
pendent extremities was necessary to produce them. 

Dr. CastLEMAN: There were no petechiae in the 
eye grounds or finger nails. 

Dr. Rabkin, should you like to comment? 

Dr. Mircuett T. Raskin: Our opinion was that 
the “initial pneumonia” was actually a pneumonia. 
The time relation of the jaundice to the pneumonia 
was not established so we assumed that it was inde- 
pendent of the pneumonia. The consensus was that 
this man had a subacute bacterial endocarditis on a 
rheumatic heart, and penicillin was immediately 
started. We were quite worried about the hemo- 
globin of 6 gm. per 100 cc., which we considered too 
low for a simple bacterial endocarditis. This, with 
the evidence of weight loss, which was estimated at 
anywhere from 15 to 80 pounds, and the question of 
jaundice made us wonder about a neoplasm in addi- 
tion, but we believed that that problem was second 
in importance to the acute pulmonary edema. 

Dr. Berc: An anemia of that degree is not un- 
common in subacute bacterial endocarditis; perhaps 
10 per cent of the patients have a hemoglobin as low 
as 6 gm. per 100 cc. That does not disturb me. 

Dr. CastLeEMAN: On the wards the physicians 
did not consider this as clear cut an example of sub- 
acute bacterial endocarditis as Dr. Berg did. Even 
after the patient died, other possibilities were con- 
sidered, as Dr. Rabkin mentioned. 

Dr. Berc: The patient died very promptly after 
admission; there was not time to do more than treat 
him for the acute phase. 

Dr. CastLeEMAN: Apparently, he had lived alone 
in a room in Scollay Square and did not pay much 
attention to himself. 

Dr. Raskin: Some acquaintances advised him to 
go to the hospital, but he refused. Later, they tele- 
phoned the police, who took him to the hospital. The 
statement was that he had “something wrong in the 
chest.” 
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CiinicaL DIAGNOSES 


Acute pulmonary edema. 
Pneumonia. 

?Malignant neoplasm. 
?Subacute bacterial endocarditis. 
?Rheumatic heart disease. 


Dr. Rosert L. Berc’s DIAGNOSES 


Subacute bacterial endocarditis, on an aortic septal 
defect (alpha-hemolytic streptococcus) . 

Embolization of lungs, kidneys, peripheral arteries 
and heart. 

Congestive heart failure. 


ANATOMICAL DIAGNOSES 


Subacute bacterial endocarditis, mitral valve 
(alpha-hemolytic streptococcus), with embolic 
lesions in heart, kidneys and spleen. 

Rheumatic heart disease, with mitral stenosis and 
aortic valvulitis. 

Bronchopneumonia. 

Cardiac hypertrophy. 

Pulmonary congestion and edema. 

Central congestion of liver, marked. 

Splenomegaly. 

ParHovoeica Discussion 


Dr. CastLEMAN: The patient did have a classic 
mitral stenosis with thickened chordae tendineae and 
a greatly thickened valve, upon which was super- 
imposed a classic subacute bacterial endocarditis. 
The process was consistent with a subacute bacterial 
endocarditis that had been going on for nine months. 
This is one of the few cases we have seen in the last 
four or five years of long-standing untreated subacute 
bacterial endocarditis. There was also evidence of 
some rheumatic involvement of the aortic valve — 
interadherence of the cusps. The physicians listened 
very hard for a murmur because they were consider- 
ing rheumatic endocarditis, but they could not hear 
one. As an indication that this had been going on 
for nine months, there was no fibrin and practically 
no neutrophils on the vegetation — only monocytes 
and young connective-tissue cells in granulation tis- 
sue. As Dr. Berg mentioned, the heart muscle did 
show multiple tiny infarcts throughout the myo- 
cardium, which I believe was the cause of the heart 
failure. Buchbinder and Saphir,‘ some years ago, 
showed that in most of the patients who have heart 
failure with subacute bacterial endocarditis, the fail- 
ure is probably due to failure of the myocardium it- 
self as the result of the miliary infarcts. The kidneys 
on gross examination presented the classic picture of 
the flea-bitten kidney with miliary hemorrhages. 
Microscopically, many of the glomeruli contained 
fibrin thrombi and were focally necrotic. Some re- 
vealed all stages of healing, including capsular ad- 
hesions and hyalinization. It is hard for me to believe 
that this was not an embolic process especially since 
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there were also a few small definite infarcts. Some 


authorities believe that these fibrin thrombi develop 
locally in the glomerular capillaries as the result of 
an antigen-antibody reaction. The liver was large 
and showed large areas of central congestion — fur- 
ther evidence of heart failure. 

Dr. Berg assumed that the lesions in the lungs were 
all infarcts and based much of his differential diag- 
nosis on the premise that there were embolic phenom- 
ena to both systemic and pulmonary circuits. There 
were, however, foci of pneumonia — quite extensive 
— in both lower lobes. I believe that the original 
episode was a pneumonia. 

Dr. Berc: Was the jaundice due to the congestive 
heart failure? 

Dr. CAsSTLEMAN: Yes. 

A Puysician: Was the spleen enlarged? 

Dr. CasTLEMAN: The spleen was enlarged, weigh- 
ing 700 gm., and showed the typical picture of bac- 
terial endocarditis, with diffuse neutrophilic infiltra- 
tion; there were no infarcts. 
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CASE 41482 
PRESENTATION OF CASE 


A thirty-seven-year-old para 3, gravida 3 entered 
the hospital because of abdominal pain and diarrhea. 

One week previously the patient noted the onset 
of crampy lower abdominal pain that radiated to the 
back and was accompanied by the passage of loose, 
watery stools. Tenesmus was associated with the 
bowel movements. She became anorectic and nau- 
seated, but did not vomit. The pains were relieved 
somewhat by the onset of menses two days after the 
beginning of the illness. The menstrual period lasted 
for three days and was of the usual normal character. 
On the fifth day of the illness, the patient felt better 
but after a hard day’s work, the crampy pain and 
diarrhea recurred and continued to the time of ad- 
mission. 

The patient had had three cesarean sections eight 
years, six years and ten months before admission. 
After the last section, she was sterilized by tubal liga- 
tion. The menstrual periods were always regular, 
occurring every four weeks and lasting four days. 
Since the last operation, the periods remained regular, 
but were preceded for two days by cramps. There 
was some recent urinary frequency and mild dysuria. 

Physical examination revealed a thin, nervous 
woman in no distress. Abnormal findings were con- 
fined to the abdomen and pelvis. The abdomen was 
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protuberant, especially in the left lower quadrant, 
where there was a prominent bulge. There was vol- 
untary spasm over the lower abdomen, and slight ten- 
derness and questionable rebound tenderness in the 
left lower quadrant. The abdomen was tympanitic, 
with slightly hyperactive peristalsis. No masses were 
felt. On pelvic examination, the cervix was small 


Ficure 1. Barium-Enema Examination. 
The sigmoid portion of the colon is elevated and straightened 
by the pelvic and lower abdominal mass. 
and situated anteriorly beneath the symphysis; the 
uterus was small and anteflexed. There was slight 
tenderness in both vaults, somewhat more marked on 
the left. There was no tenderness on movement of the 
cervix. Ballottement of the lower abdomen caused 
an impulse to be transmitted to the left vault but not 
to the cul-de-sac. No uterine or adnexal masses were 
palpable. Rectal examination was negative. 

The temperature was 99°F., the pulse 80, and the 
respirations 20. The blood pressure was 120 systolic, 
70 diastolic. 

Urinalysis was negative. Examination of the blood 
revealed a hemoglobin of 11.0 gm. per 100 cc. and a 
white-cell count of 8000. A stool specimen gave a 
negative guaiac test. A stool culture was negative 
for enteric pathogens. A plain film of the abdomen 
revealed a soft-tissue mass about 15 cm. in diameter 
whose inferior border was in contact with the uterus 
and whose superior portion rose out of the pelvis 
to the level of the third lumbar vertebra. The upper 
border of the mass appeared to be lobulated. The 
mass displaced the bowel loops upward out of the 
pelvis, but did not obscure the psoas shadows. No 
calcification was recognized within it. There was gas 
and fecal material in the colon as far as the sigmoid. 
No gas was seen within the pelvis. There was no 
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small-bowel dilatation. Barium-enema examination 
gave no evidence of obstruction (Fig. 1). The sigmoid 
was lifted out of the pelvis by the mass, which lay 
in general anterior to it. The mucosal pattern of the 
large intestine and terminal ileum was normal. An 
intravenous pyelogram was normal except for slight 
displacement of the lower half of the left ureter to 
the left (Fig. 2). A film of the chest was also normal. 

An operation was performed on the fifth hospital 
day. 


Figure 2. 


The distal ureters are displaced laterally by the lower ab- 
dominal tumor, which also causes extrinsic pressure upon 


Intravenous Pyelogram. 


the superior aspect of the bladder (lower arrows). The 
slight bowing oj the midportion of the left ureter may also 
result from extrinsic pressure (upper arrow). 


DirFERENTIAL DIAGNOSIS 


Dr. K. Bartett*: 
x-ray films? 

Dr. C. C. Wanc: The examination of the chest 
is negative. The film of the abdomen shows a large 
soft-tissue density in the lower abdomen. This mass 
is somewhat lobulated in its superior border and dis- 
places the gas-containing bowel upward. No unusual 
calcification is seen within it. A barium-enema exam- 
ination demonstrates elevation of the sigmoid loop of 
the colon, but the mucosal pattern appears normal 
(Fig. 1). The intravenous pyelogram reveals that the 
mass displaces the middle third and lower half of the 
left ureter laterally (Fig. 2). The dye-containing 
bladder is indented superiorly. There is no evidence 
of hydronephrosis of either kidney. 

Dr. Barttetr: The patient had crampy lower 
abdominal pain radiating through to the back, loose 


May we see the 


*Visiting surgeon, Massachusetts General Hospital. 
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watery stools and tenesmus. Certainly, those symptoms 
ought to focus my attention on the gastrointestinal 
tract, specifically on the colon, but there was not much 
evidence of intrinsic disease of the colon and no 
evidence of it in the x-ray films. No sigmoidoscopic 
examination was recorded; I assume that it was done, 
but, since it was not mentioned, it was probably nega- 
tive. Another important point is that a laparotomy 
was done ten months before admission. Inasmuch as 
the tubes were ligated I think it is fair to assume that 
the viscera in the lower abdomen were well visualized ; 
therefore, it does not seem likely that this process was 
present at that time, or it would hae been recognized. 
So I shall have to conclude that the mass had de- 
veloped since the laparotomy ten months previously. 
The mass was of considerable size. It was obvious 
on physical examination, but it could not be outlined 
on abdominal examination or on bimanual examina- 
tion; it certainly was not well outlined according to 
the description, and the impression of the examiner 
was that there was nothing abnormal in the adnexal 
structures or uterus. The mass showed quite well in 
the x-ray examination and had displaced the sigmoid 
upward and the ureter somewhat to the left. I think 
it is interesting that on ballottement the impulse was 
transmitted to the left vault but not to the cul-de-sac. 
There is not much that is helpful in any of the lab- 
oratory data. There was a mild anemia and a negative 
guaiac test on the stool. 

I shall start by trying to decide whether this mass 
was retroperitoneal or intraperitoneal. It seems to me 
that if a mass of this size were retroperitoneal, it would 
not cause the picture seen in the x-ray film. If it 
extended down over the promontory of the sacrum 
it should have been felt behind the rectum. Therefore, 
I shall concentrate on an intraperitoneal process, 
including in that category conditions between the 
leaves of the mesentery of the bowel. 

Whenever these obscure pelvic masses are noted 
one must always think of a pelvic kidney. I am sure 
that we all have missed that diagnosis at one time or 
another, but I think that it is ruled out by the normal 
intravenous pyelogram. 

Can it have been some type of cyst of the omentum 
or mesentery? It is believed that such cysts are pro- 
duced by the isolation of an area of lymphatic tissue 
that is not connected with the main lymph-drainage 
system. They are commoner in children and infants 
than in adults and usually do not produce many 
symptoms. I think I can exclude cysts of the omentum 
and mesentery of the small bowel by the position of 
the mass and its effect on the surrounding viscera. 
I cannot exclude on that basis a cystic structure in the 
mesentery of the sigmoid. I keep talking about a 
cystic structure because a solid tumor would not have 
had the characteristics that were described on physical 
examination; I think it must have been a soft cystic 
structure. I think that a cyst of the sigmoid mesentery 
is an attractive possibility, but I cannot explain why 
it was not present ten months previously. It seems to 
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be virtually impossible for such a cyst to have been 
missed at a laparotomy that included a tubal ligation. 

A lipoma could be of this consistence and could lie 
in the mesentery. The mass was larger than any 
lipoma of that type that I have ever seen. I think 
it is not likely, but it is a possibility to be kept in mind. 

One must think of Meckel’s diverticulum when this 
kind of problem comes up. It would have to have 
been a very large diverticulum; usually, such a large 
diverticulum is associated with obstruction to the 
outlet to the bowel. I should think that the patient 
would have had a more acute picture at some time 
with a large Meckel diverticulum. 

To go on to the pelvic viscera, there was nothing 
in the physical examination to suggest that the mass 
was connected to the uterus. It did not feel like a 
fibroid to the examiner. I think that I can rule out 
disease arising in the uterus itself. 

Was this in any way related to the ligation of the 
tubes at the last operation? I do not think it was. 
During hysterectomies we tie off the uterine ends 
of many tubes and leave the tubes in place. To the 
best of my knowledge that has not been a source for 
any particular difficulty. 

Could this have been a paraovarian cyst, a cyst of 
Morgagni, adjacent to the fimbriated end of the tube? 
It was too large. Although they may become a fair 
size, this mass was larger than they usually are. 

An ovarian cyst I have left to the last. It is prob- 
ably the commonest lesion that might produce this 
picture. I think my real choice lies between a cyst 
in the mesentery of the sigmoid and an ovarian cyst. 
Most of the picture fits the former diagnosis better. 
I can account for the gastrointestinal symptoms better 
by a structure adjacent to the bowel. Such symptoms 
are not common with ovarian cysts, although I think 
they could occur from pressure or local irritation. 
The displacement of the organs seen on x-ray ex- 
amination fits better with a cyst in the mesentery of 
the sigmoid than it does with a cyst arising from the 
ovary. In favor of the latter is the fact that on x-ray 
examination the mass appeared to lie anterior to the 
sigmoid. Otherwise, I think the x-ray picture fits 
better a lesion of the mesentery of the sigmoid. It is 
difficult for me, however, to reconcile the diagnosis 
of a mesenteric cyst, which is usually a congenital 
lesion and develops slowly, with a picture of a mass 
that developed in ten months. Because of that I shall 
choose as my first possibility an ovarian cyst. 

Dr. Austin L. Vickery: Are there any comments 
or suggestions? 

Dr. Jacos Lerman: Dr. Bartlett, you mentioned 
the operative procedure and the possibility of a mass 
arising as a result of the tubal ligation. Is it not 
possible for the end of a tube to have been tied off 
by an adhesion and to have formed a hydrosalpinx? 

Dr. Barttetr: I thought about that because I 
was trying to tie this in with the operation. I think 
that since I have tied off many tubes at the uterine 
end and left them in, if that occurred with any fre- 
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quency, I should have seen it. Perhaps the answer 
is that we do not leave in a tube that is in that con- 
dition. If the patient had had that kind of tube she 
should not have become pregnant. The pregnancy 
makes it likely that the tubes were normal. 

Dr. Dantet S. Exuis: Is there enough secretory 
epithelium in a tube to produce a large sac? 

Dr. BartLetr: I am not sure about a normal tube. 
An inflamed tube that is blocked at both ends will 
fill up with fluids. A normal tube is open at one or 
both ends so that I have no answer to your question. 

Dr. Exits: Would not the lobulation be hard to 
explain on that basis? j 

Dr. BartLetr: Yes; but any cystic structure may 
be lobulated. I cannot get much help from that. 
Both an ovarian cyst and a mesenteric cyst can have 
a lobulated outline. 

Dr. Joun T. Quinsy: I suppose it is unheard of 
for an extrauterine pregnancy, to have occurred and 
to have reached that size. 

Dr. Bartiett: I had not given that much thought. 
Certainly, pregnancy has occurred after an unsuc- 
cessful tubal interruption. There was not much here 
to go with the diagnosis of ectopic pregnancy. There 
had been no change in the menstrual cycle, and no 
intramenstrual bleeding. The type of pain was clear- 
ly related to the lower gastrointestinal tract, and I 
think it is unlikely that an ectopic pregnancy would 
give this picture. 


Cuinicat DIAGNosIs 
Pseudocyst in pelvis. 
Dr. K. Bartiett’s DIAGNosis 


Ovarian cyst. 
?Mesenieric cyst of sigmoid. 


ANATOMICAL DIAGNOSIS 


Mesenteric cyst of sigmoid mesocolon. 
Discussion 


Dr. Vickery: Dr. Austin, will you tell us about 
the findings at operation? 

Dr. Ricuarp C. Austin: We went through much 
the same reasoning as Dr. Bartlett did. We thought 
that the lesion was related to the previous tubal liga- 
tion and cesarean section and favored the diagnosis 
of a pelvic pseudocyst, thinking that the patient had 
bleeding postoperatively that was unrecognized and 
formed a pseudocyst. At exploration the pelvis was 
filled with a cystic structure, which tented the de- 
scending colon and sigmoid anteriorly. The entire 
cystic mass was retroperitoneal. It dissected downward 
toward the cul-de-sac along the left pelvic wall and 
up into the false pelvis. The mass was intertwined 
with the sigmoid arteries. After seeing it, we thought 
that it was a lymphangioma or a similar tumor and 
felt obliged to take it out. Since the sigmoid arteries 
were involved we had to do a sigmoid resection and 
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a primary end-to-end anastomosis. ‘The mass was not 
particularly adherent to the surrounding § structure 
and was removed without difficulty. The patient re- 
covered and went home on schedule. 

Dr. Vickery: Dr. Austin’s description has given 
an idea of the size of this mass, which was situated 
in the sigmoid mesocolon and was actually multicystic 
and multilocular, the largest of the cysts measuring 
about 10 cm. in diameter. At the time of the opera- 
tion, a liter of clear, straw-colored fluid was aspirated 
from one of these cysts. The intimate association of 
the cystic mass with the colon necessitated the resec- 
tion of 25 cm. of sigmoid. However, the sigmoid 
mucosa was intact, and the inflammatory fusion of 
bowel to the mass involved only serosa. The fibrous 
walls of the cyst averaged 3 to 5 mm. in thickness and 
were lined in part with hemorrhagic fibrinous exudate. 
Within the cyst wall was a chronic and acute inflam- 
matory reaction with considerable hemosiderin pig- 
ment indicative of old hemorrhage. We did not dem- 
onstrate any endothelial lining to this cyst, as might 
be found in a lymphangioma, which, as Dr. Bartlett 
said, can produce mesenteric cysts. We did not, there- 
fore, find any clear-cut etiology of this cystic structure 
and called it a hemorrhagic pseudocyst of the retro- 
peritoneum. It is possible that complicating hemor- 
rhage had produced the enlargement and obliterated 
its endothelial or mesothelial lining. 

In any event we were interested in trying to re- 
construct this picture and obtained information about 
the patient’s outside hospitalizations. About eight 
years previously she had a cesarean section because 
of a rachitic pelvis, and at that time the hospital 
record contained no statement that anything untoward 
was noted in the pelvis. Two years later, however, she 
had a second cesarean section, and after the uterus 
had been sutured, the surgeon observed a thin-walled, 
multicystic mass surrounding the rectosigmoid. Five 
years later another uneventful cesarean section was 
performed, and the operator made no comment of 
any cystic structure being seen. Two months later 
she had a negative post-partum follow-up examina- 
tion. One might think in retrospect that this patient 
had a fairly small congenital mesenteric cyst, perhaps 
a lymphangioma, into which hemorrhage occurred 
some time after the last cesarean section. The bleed- 
ing, which was probably due to trauma, caused the 
cystic structure to enlarge grossly, accounting for the 
more or less rapid clinical appearance of the mass. 

Dr. BartLetT: This question of omental or mesen- 
teric cyst comes up every now and then; how often 
do we see them in this kind of hospital? 

Dr. Vickery: I do not know. I think it is pos- 
sible that more of them are seen in the operating 
room than in the laboratory. I should surmise that 
in a year we see a few, but they are not common. 

Dr. Exuts: I believe they would be more common 
in the Children’s Hospital. 

Dr. Barttetr: A great deal more common, I 
should think. 
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EDITORIALS 


LADIES WITH LAMPS 


FLorENcE Nightingale, making her nocturnal 
rounds as Lady-in-Chief of the British nursing serv- 
ice in the Crimea, became known to her patients as 
the “Lady of the Lamp.” She was not the first lady 
of the lamp in the long history of human suffering 
and its amelioration, but she stands alone as the uni- 
versally acknowledged pioneer in the realm of or- 
ganized nursing. 

On the occasion of the third annual meeting of 
the Massachusetts Jieague fer Nursing, held in Oc- 
tober, the Co-ordinating Council of the League, with 
the Massachusetts State Nurses Association, sponsored 
a testimonial dinner in honor of two ladies of the 
contemporary scene who have done much to illumi- 
nate the path along which modern nursing has pro- 
gressed. 

Stella Goostray, a native of Boston, is best known 
to many physicians as the former director of the 
School of Nursing and of nursing service at the Bos- 
ton Children’s Hospital. Her early work was as an 
assistant to the editor of a religious magazine. Divert- 
ed to nursing during World War I she received her 
training in this skill, going on to a bachelor’s degree 
in science at Columbia and that of master of educa- 
tion at Boston University. She has been, among other 
things, president of the National League for Nursing, 
president of the American Journal of Nursing Com- 
pany, president of the National Nursing Council for 
War Service and chairman of the Subcommittee on 
Nursing of President Hoover’s White House Con- 
ference on Child Health and Protection. 

On May 2, 1955, at the convention of the National 
League for Nursing in St. Louis, Miss Goostray was 
awarded the M. Adelaide Nutting Award for out- 
standing leadership and achievement in the field of 
nursing. 

Sophie C. Nelson, a graduate of the Waltham 
Training School for Nurses and the postgraduate 
course in public-health-nursing administration of 
Teachers College, Columbia University, left a posi- 
tion in public-health nursing to serve overseas with 
the American Red Cross during World War I. As 
chief nurse for the Children’s Bureau in the Lyons 
area and the Southwestern area in France, she de- 
veloped hospitals for refugee and repatriated children 
and camp hospitals for soldiers. In 1921 and 1922 
she was overseas again under the relief program of 
the Red Cross, as field director for nursing services 
in Central Europe and the Balkans. 

Sophie Nelson’s responsibilities have been many; 
they have included the presidency of the National 
Organization for Public Health Nursing, the Massa- 
chusetts Central Health Council and the Massachu- 
setts Public Health Association. She has been chair- 
man of the Greater Boston Nursing Council of the 
Greater Boston United Community Services, and of 
the National Nursing Council. Having retired as 
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director of the Visiting Nurse Service of the John 
Hancock Mutual Life Insurance Company, a post that 
she held for twenty-eight years, she has continued as 
assistant secretary, the only woman ever to be named 
an officer of the company. She has been awarded med- 
als by the governments of France, Serbia, Austria and 
Hungary, and in 1951 received the Florence Nightin- 
gale Medal of the American Red Cross. 

This lady of the lamp follows Dr. C. E. A. Winslow, 
Dr. Henry D. Chadwick, Professor Curtis M. Hilliard 
and Dr. Charles F. Wilinsky as the fifth recipient of 
the Lemuel S. Shattuck Award, presented on October 
13 by the Massachusetts Public Health Association, 
“for distinguished service in public health in the New 
England states.” 

It is under the leadership of such women that the 
profession of nursing marches on. 


LEGISLATIVE CRISIS 


Tue Board of Trustees of the American Medical 
Association has voted to oppose vigorously the pro- 
vision of HR 7225 that would make permanently and 
totally disabled persons at fifty years of age eligible 
to receive social-security benefits not now available to 
others until the age of sixty-five. 

An all-out effort comparable to its fight against 
a system of national compulsory health insurance is 
anticipated because the Association regards this legis- 
lation, which passed the House on July 18, as another 
“opening wedge” — one that would project the fed- 
eral Government into medical practice through ma- 
chinery necessary to supervise medical determinations 
of disability. 

As previously pointed out in this column* phy- 
sicians would have to determine whether or not the 
insured was actually permanently and totally disabled. 
Employment of physicians by the Government would 
then be materially increased. 

Placing the responsibility for determining the ex- 
tent of disability on a physician is in itself a problem 
that the foresighted naturally expect would result in 
pressures, political and administrative. As indicated 
in the Report of the Committee on National Legis- 
lation (October 5, 1955) a copy of which has been 
sent to each member of the Society: “Because the 
federal government must take steps to protect the 
integrity of federal funds, serious physician-patient- 
government relationships are bound to arise.” 

Those who have studied the progress of social 
security cannot help wondering if the proposed total 
and permanent disability provisions would follow the 
ever-encompassing pattern of previous social-security 
amendments. The Report of the Committee on Na- 
tional Legislation points out, for example, that once 
cash benefits have been established for permanent and 


*Editorial. Social security. New Eng. J. Med. 253:532, 1955. 
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total disability, it will be but a short step to the es- 
tablishment of similar benefits during periods of tem- 
porary disability. 

One cannot help wondering, too, if congressional 
delegations, faced with pressure from the home front 
and personal “social consciousness,” would be loath 
to lower the age from fifty to forty-five, from forty-five 
to forty. What congressman has no constituents in the 
thirty-five-year-old bracket who are totally and _per- 
manently disabled? Why should the disabled who 
are not fifty be discriminated against? And, too, 
should not the permanently and totally disabled _re- 
ceive increased cash benefits? 

Security is fine, but a federal “cradle-to-grave” 
philosophy is not a sound substitute for personal in- 
tegrity, initiative, intelligence and social responsibility. 
By being economically unsound, social security, as 
envisioned by many congressmen, is in itself a serious 
threat to its reason for being. It is its own worst 
enemy. 

On this matter of permanent and total disability 
benefits, physicians, individually and collectively, will 
soon have to stand and be counted. The American 
Medical Association can lead the way into battle, but 
there will be no victory without task forces of indi- 
vidual physicians familar with the problem, its scope 
and implications who are willing to give their time 
and energies to protect the private practice of medi- 
cine. 


IMMUNITY TO INFLUENZA 


Ir is now a well known fact that influenza viruses 
— even those of the same type — have varied anti- 
genically in different years. This was particularly well 
illustrated during the epidemic of 1947, when im- 
munization experiments employing vaccines prepared 
from a strain of influenza A virus isolated in 1935 
failed to protect against infection with influenza A 
viruses. The strains isolated in 1947 varied markedly 
from the influenza A strains of earlier epidemics and 
were therefore called influenza A’ viruses. 

Thus far no significant antigenic relation between 
influenza A and B strains has been demonstrated, 
but the relation among the A (and A’) strains are 
evident from the fact that they have a soluble com- 
plement-fixing antigen in common. In addition, dur- 
ing recent epidemics of influenza A, antibodies against 
strains of virus from earlier epidemics of influenza A 
(including those of A’) have, as a rule, been demon- 
strable in patients with clinical influenza, particularly 
in adults. The mechanism involved in this phenom- 
enon has recently been worked out by Davenport 
and his co-workers at the School of Public Health of 
the University of Michigan. 

When children, whose initial exposures had been 
only to recent strains of A’ viruses, were vaccinated 
with a single strain of one of the influenza A viruses, 
they showed great increases in antibodies to the A’ 


pe 
| | 


253 No. 22 


Vol. 


strains and little or no increases in titer to the A 
strains that caused epidemics before 1947, unless they 
had been vaccinated with such strains." When serums 
from individuals of different age groups were tested 
with single prototype strains, marked rises in titer 
were found in a few children to some strains that had 
caused outbreaks in 1935 or earlier,-after vaccination 
with A’ strains; this was interpreted as indicating a 
limited prevalence in recent years of infections with 
viruses that antigenically resembled those of the earlier 
strains. Persons over thirty years of age frequently 
responded with rises in titers of antibodies against rhe 
earlier Type A strains, regardless of the strain used in 
the vaccination. On the other hand, some failed to 
yield such antibodies and were accordingly considered 
to have escaped contact with the earlier viruses dur- 
ing periods when they were prevalent.** In essence, 
therefore, this experience showed that immunity after 
infection with influenza A viruses is long lasting. 

In a collaborative study Davenport, Hennessy and 
Stuart-Harris‘ compared antibody levels of the same 
prototype strains of influenza viruses in serums col- 
‘ected during 1953 from persons in Sheffield, Eng- 
land, and in Michigan. The data showed that similar 
shifts in the dominance of the types comprising the 
group A viruses occurred in both countries at about 
the same time. The levels of antibody found in Shef- 
field were considerably lower than those in Michigan, 
but there was less difference to some viruses than to 
others. The lower levels of composite antibody titers 
in Sheffield correlated with and helped to explain the 
higher incidence of influenza in England. 

In a recent summary on the current status of the 
control of influenza, Francis® expressed the view that 
the studies on vaccination with influenza viruses have 
demonstrated their high effectiveness. Reactions were 
few, but persons naturally sensitive to eggs or chickens, 
he believed, should not be given these vaccines, which 
are prepared in chick embryos. He was also confident 
that a broader use of the vaccine could sharply re- 
duce the risk of influenza and other respiratory dis- 
orders that accompany or follow it. Unfortunately, in 
spite of his wide experience and authority in this field, 
his confidence in these vaccines has not been widely 
shared, and they have not, as yet, achieved general 
acceptance. At present their use is generally recom- 
mended only for special groups in whom the risk of 
infection may be particularly great, or for persons in 
whom protection against influenza is particularly im- 
portant because of the seriousness of such infection in 
those persons. That these vaccines are effective at 
all is due in large measure to the inclusion of strains 
from recent epidemics, but this requirement has made 
the problem of producing the vaccines technically dif- 
ficult and the results of their use unpredictable. 
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DOCTOR AFIELD 


Dr. Charles S. Houston, of Exeter, New Hampshire, 
whose special article, “Some Observations on Ac- 
climatization to High Altitude,” appears elsewhere in 
this issue of the Journal, is as representative of the 
true doctor afield as any who have been included in 
that series of paradoxical characters. For one who 
has made such a point of having his head so often in 
the clouds over such long periods of time, Dr. Houston 
has managed to keep his feet most firmly on the 
ground. 

Mountaineering physicians in general, of whom 
there have been a number, have been graphically 
presented by Viets in a recent issue of the Journal.’ 
Above all the rest, literally as well as figuratively (not 
excluding the Smith brothers* and the beguiling Fred- 
erick A. Cook), stands the young New England phy- 
sician who, in 1953, came so close to conquering the 
second highest mountain in the world, without the 
help of auxiliary oxygen. To fail to reach the sum- 
mit seems almost tragic, but as Houston himself has 
said, the summit is only a token of success; the at- 
tempt itself is the thing. “It is for these reasons that 
we climb, and in climbing find something greater than 
accomplishment.” 

Dr. Houston, a graduate of Harvard College and 
of Columbia University College of Physicians and 
Surgeons, is a family physician in Exeter, where, as 
a member of the Exeter Clinic, he practices also in- 
ternal medicine with special emphasis on cardiology. 
His mountaineering career began in the Alps when 
he was eleven years old; since then he has been on 
three major expeditions to Alaska and four to the 
Himalayas. During World War II he spent five years 
in the United States Navy, all of this time being at- 
tached to altitude training units. 

He is one of a chosen few who know what it is to 
stand, “Silent, upon a peak in Darien.” 
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POLIOMYELITIS VACCINATION PROGRAM 


ATTENTION is called to a letter published on page 
992 of this issue of the Journal relative to the deferral 
of the Massachusetts program for the administration 
of poliomyelitis vaccine commented on in this column 
on November 3. The letter is over the signatures of 
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the Massachusetts State Poliomyelitis Advisory Com- 
mittee and is the result of a meeting of the Committee 
held on November 8, the purpose of which was to out- 
line clearly and publicize the reasons for the deferral. 

The decision of the Committee is concerned en- 
tirely with the matter of safety and is based on six 
main points. These are the possible presence of living 
virus in vaccine, since the inactivation procedure was 
found to be undependable; the apparent undepend- 
ability of safety tests; the presence of the toxic Ma- 
honey strain as the representative of Type 1 virus; the 
continuing difficulties of production; the potential 
hazard, however slight, to the vaccinated person; and 
the potential hazard to the unvaccinated susceptible 
members of an otherwise vaccinated community, from 
carriers of a live virus introduced in the vaccine em- 
ployed. 

This wise decision of the Committee allows a 
breathing spell for further evaluation of the whole 
complex procedure before the program needs to be 
reactivated. 


The Medical Faculty of Harvard University 
gave a very handsome entertainment at the Tre- 
mont House on Saturday evening, Nov. 24th. 
Besides the Medical Class of the present year (a 
body of very good-looking, intelligent and agree- 
able young men), we observed a large number of 
our most distinguished physicians as well as 
others well known in our neighborhood. 

Boston M. & S. J., Dec. 6, 1855 


CORRESPONDENCE 


POLIOMYELITIS ADVISORY COMMITTEE 
REPORTS 


To the Editor: Judging by the questions we have re- 
ceived on the polio vaccine program, it is apparent that 
there is confusion as to the position of the Massachusetts 
State Polio Advisory Committee and the Massachusetts De- 
partment of Public Health. Also Massachusetts is being 
criticized for deferring the public vaccination program 
whereas other states are going ahead. Therefore, it seems 
advisable to re-state our position taken on September 27, 
1955, and also to elaborate on the factors which led us to 
take this stand. 

At that time the Committee recommended “that the Mas- 
sachusetts program for giving polio vaccine be deferred un- 
til studies now in progress clarify further the safety and ef- 
fectiveness of the vaccine.” It should be noted that the 
Committee advised deferment, not cancellation, of the pro- 
gram. 

I. Safety: 

The primary concern of the Committee was with the 
question of the safety of the vaccine. This question resolved 
itself into, first, whether or not, on occasion, traces of live 
virus might be present in the finished product, and, second- 
ly, if present, whether such small amounts of live virus might 
pose a hazard to the individual and the community. 

(a) Possible presence of live virus in vaccine: The Com- 
mittee was aware that conflicting statements had been made 
regarding the nature of the vaccine. In April, 1955, it was 
stated that, in preparation of the vaccine, destruction of 
virus infectivity by formaldehyde proceeded as does a first 
order chemical process, and therefore “this makes possible 
the prediction, rather precisely of the time required to ren- 
der each preparation free of living virus.”’ Similarly, in 
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Minimum Requirements: Poliomyelitis vaccine of the United 
States Public Health Service as revised April 12, 1955,’ it 
is stated regarding inactivation of virus that “all virus infec- 
tivity is destroyed with certainty by the use of an agent or 
method which has been demonstrated by the laboratory using 
the method to be consistently effective and reliable in inac- 
tivating a series of lots of poliomyelitis virus.” Such state- 
ments indicate that in April, 1955, the vaccine was con- 
sidered by responsible authorities to consist entirely of non- 
infective virus. Later, it was officially indicated that traces 
of live virus might, on occasion, persist after final processing. 
Thus, in the Public Health Service Technical Report on Salk 
Poliomyelitis Vaccine, June, 1955,° on page 67, in discussing 
the formulation of further amendments to the Minimum 
Requirements, it is stated that “a method which allows a 
concentration of live virus at no more than five tissue cul- 
ture infective units per liter is believed to be a satisfactory 
objective and one which is within reach. Safety testing and 
processing have been revised to achieve this objective.” On 
page 69 of the same report, it is stressed that the vaccine is 
“essentially free of live virus.” Thus the original concept of 
the vaccine envisioned material in which all viral infectivity 
was destroyed with a certainty as a result of treatment with 
formaldehyde under a defined set of conditions. By Septem- 
ber, however, it was recognized that the “inactivation pro- 
cedure” itself, as originally stated, could not be depended 
upon to give assurance that all viral infectivity had been 
destroyed, i.e., to predict with precision the time required 
to render each preparation free of living virus. 

(b) The dependability of the safety tests: When it was 
recognized that the process of inactivation did not always fol- 
low the predicted course in the manufacture of vaccine, it 
was concluded in the Public Health Service Technical Re- 
port® that “greater dependence must be placed on sensitive 
tests for very small quantities of residual live virus as part 
of process control than would otherwise be the case.” Cer- 
tain improvements in the technique of safety testing were 
therefore incorporated into the revision of the Minimum 
Requirements. These consisted, in general, of increased 
repetition of tests and of the testing of larger samples of 
vaccine. At that time certain of the consultants were not 
satisfied that these modifications were sufficient to assure 
complete safety of the vaccine (Minimum Requirements; 
page 28).* Moreover, it was known to the Advisory Com- 
mittee that in various laboratories improved techniques had 
been developed for the detection of small quantities of virus. 
It was understood, for example, that monkeys treated with 
cortisone and in other ways would become infected by ex- 
tremely small quantities of virus. Also, modified tissue cul- 
ture procedures with more prolonged observation periods or 
with cell-types other than previously specified, similarly had 
been shown to detect small residua of live virus. The extent 
to which such improved techniques were incorporated in the 
Amended Minimum Requirements for Poliomyelitis Vaccine 
had not been announced. 

(c) The elimination of the Mahoney strain: Before the 
field trials in 1954, objections were raised by certain virol- 
ogists to the inclusion of the Mahoney strain as the repre- 
sentative of Type I poliomyelitis virus. This strain, in pri- 
mates, is known to cause paralysis when injected even in 
very small amounts by extra-neural routes. Analysis of the 
Cutter incident’ had shown a severe degree of paralytic in- 
volvement in certain vaccinated individuals from whom 
Type I virus was recovered. Thus evidence was at hand 
pointing to the dangerous properties of the Mahoney strain 
in both animals and man. At the heariags of the Priest 
Committee,* the experts who were polled unanimously rec- 
ommended elimination of the Mahoney strain as soon as pos- 
sible. As of September 27, 1955, this had not yet been done. 

(d) Continuing difficulties of production: The release of 
poliomyelitis vaccine in the United States had been limited 
during the preceding months. This fact suggested that dif- 
ficulties in the production of satisfactory materials were still 
being encountered by certain American manufacturers. Pro- 
ducers of vaccine in Canada, Germany and Sweden had re- 
cently experienced difficulty in producing vaccine consistent- 
ly free of demonstrable live virus. On the basis of experi- 
ence such as this, the Medical Research Council in England 
on July 1, 1955, canceled its proposed immunization pro- 
gram. 
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(e) Potential hazard to the vaccinated individual: With Position as of November 12, 1955 
the exception of the Cutter incident, in Idaho and other The Committee at its meeting on November 12, 1955, was 


states, the experience gained indicated that the use of polio- 
myelitis vaccine as then manufactured had not been asso- 
ciated with a significant increase in paralytic disease in the 
recipients. It, therefore, seemed that the risk to the individ- 
ual receiving the vaccine is extremely small if any. 

Yet it is to be borne in mind that the attack rate among 
32,000 persons in Idaho who received lots of vaccine known 
to contain live virus was of the order of 1 per 1,600 in- 
oculated.” One cannot neglect the possibility that the in- 
jection of a vaccine containing even smaller quantities of 
active virus may so rarely produce paralysis that the associ- 
ation would not be statistically apparent. 

(f) Potential hazard to the vaccinated corimunity: Dur- 
ing the study of the Cutter episode in Idaho, certain vacci- 
nated children who did not develop paralytic poliomyelitis 
were found to be excreting Type I virus. Of 53 cases of 
poliomyelitis in non-vaccinated individuals, 45 had contact 
with vaccinated children, On the basis of these and of other 
findings, Peterson et al.’ concluded that the use of vaccine 
containing live virus in Idaho resulted in a wave of cases 
in contacts of vaccinated children. These authors also con- 
cluded that the widespread isolation of poliomyelitis virus 
from individuals and the uniform distribution of cases in- 
dicated that the state had been heavily seeded with virus 
prior to the normal poliomyelitis season. 

The analysis of the Idaho episode in the opinion of the 
Committee illustrated the most important potential hazard 
inherent in the present mass immunization program against 
poliomyelitis if virulent live virus should be present in any 
portion of the vaccine. The existence of convincing evidence 
that a minute trace of live virus may produce a silent infec- 
tion in a vaccinated individual, and that such an excreter of 
live virus may infect contacts and thus initiate a focus of 
infection, compelled the Committee on September 27, 1955, 
in view of the facts outlined, to continue its conservative ap- 
proach to the problem of mass inoculation with vaccine then 
available. 


Il. Efficacy: 

On September 27, 1955, when the decision in Massachu- 
setts to defer the mass immunization program was made, 
information as to efficacy of the vaccine was limited to the 
Francis report and to incomplete accounts of the experience 
in 1955. Such preliminary data definitely pointed to a pro- 
tective effect of vaccination. However, inasmuch as the 
current vaccine and the mode of its use differed in certain 
respects from that used in the 1954 field trial, it was felt 
that conciusions based on last year’s experience might not 
be entirely valid. 


III. Epidemiologicel Considerations: 

Massachusetts was on September 27, 1955, still experi- 
encing a major epidemic which it was felt had produced 
immunity not only among those who had had the disease 
but in numerous others in the same communities. Further- 
more, the next polio season was then nine months away, 
which allowed time to accumulate additional information 
regarding the performance of the vaccine and still formulate 
and carry out a program of vaccination. 


IV. Summary: 

The action of the Massachusetts State Polio Advisory 
Committee and the Massachusetts Department of Public 
Health was based on the following interpretation of the data 
available to them. The processing of the vaccine in large 
scale practice did not guarantee a non-infective product. Its 
release, therefore, was dependent upon clearance after nega- 
tive results had been obtained in safety tests. There was 
reason to believe that the limit of sensitivity of safety tests 
designed to detect minute quantities of live virus had not 
yet been attained. Therefore, the possibility existed that 
live virus might, on rare occasions, escape detection in the 
vaccine, As long as any possibility remained that live virus 
of the Mahoney type might be present in any portion of the 
vaccine, it was considered that a risk to the individual and 
to the community still existed. The Committee gave special 
weight to the possibility that the establishment of the carrier 
state in inoculated individuals poses a hazard to the com- 
munity. 


encouraged to note that many of the objections which in- 
fluenced its decision on September 27, 1955, have been 
recognized by the United States Public Health Service and 
are under active study. 

On November 10, 1955, the Surgeon Generai of the 
United States Public Health Service’ stated “the Technical 
Committee has been asked to develop a detailed report on 
vaccine research, and we hope to have this completed some 
time in the near future.” It is hoped that this and other in- 
formation will be available soon to the Massachusetts Ad- 
visory Committee and the Department of Public Health, and 
that they may then give their unqualified approval to a 
poliomyelitis vaccination program in Massachusetts. The 
Committee recognizes that this decision must be made for 
1956 within the next two months. 

Furthermore, while the Committee and the Department 
both recognize that as always their official responsibility per- 
tains to the public program only, they realize that individual 
physicians look to their decisions for guidance. The Com- 
mittee and the Department have felt throughout that their 
decisions were equally applicable to public programs and to 
children under private care. However, in keeping with long 
standing tradition in Massachusetts they both recognize that 
each physician has the right to make his own decisions in 
respect to the particular problems of his own patients. 


James M. Bary, M.D. 
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MAXWELL FINLAND, M.D. 
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Cuaries A. JANEway, M.D. 
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Louts WEINSTEIN, M.D. 
Tuomas H. WELLER, M.D. 
Conrad WEsSELHOEFT, M.D. 
NeELson J. Kino, D.O. 
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PauL CoHEN 
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NONCLINICAL NOTES 


APPOINTMENT OF DR. COGAN 


Dr. David G. Cogan, Belmont, director of the Howe 
Laboratory of Harvard Medical School and the Massachu- 
setts Eye and Ear Infirmary, has been appointed to the 
National Advisory Council on Neurological Diseases and 
Blindness. 
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NOTICES 


ANNOUNCEMENT 


Dr. Melvin I. Klayman announces the opening of an office 
for the practice of gastroenterology and internal medicine at 
417 Commonwealth Avenue, Boston. 


AMERICAN ACADEMY OF DENTAL MEDICINE 


The tenth annual meeting of the American Academy of 
Dental Medicine will be held at the Hotel Sheraton-Cadillac, 
Detroit, Michigan, June 21-24, 1956. The theme of the 
three-day scientific sessions will be “Oral and Physical Mani- 
festations of Systemic Disease.” 

A program of entertaining and sightseeing will be planned 
for those attending and their families. All members, inter- 
ested dentists and physicians, are invited. Programs and 
reservations may be obtained from Dr. George J. Witkin, 
National Secretary, American Academy of Dental Medicine, 
45 South Broadway, Yonkers 2, New York. 


AMERICAN BOARD OF OBSTETRICS AND 
GYNECOLOGY 


The American Board of Obstetrics and Gynecology an- 
nounces that the next scheduled examination (Part I), 
written examination and review of case histories for all 
candidates will be held in various cities of the United States, 
Canada and military centers outside the continental United 
States on Friday, February 3, 1956. 

Case abstracts numbering 20 are to be sent to the Secre- 
tary as soon as possible after notice of eligibility has been 
received. Further information may be obtained from Dr. 
Robert L. Faulkner, 2105 Adelbert Road, Cleveland 6, Ohio. 


SELECTIVE-SERVICE REQUIREMENTS 


The National Advisory Committee to the Selective Serv- 
ice System announces that the need in the military services 
for medical officers from July 1, 1956, to June 30, 1957, 
will be of such magnitude as to require active duty of all 
interns and residents who have not satisfied their military 
liability, and possibly some liable physicians of priority three 
who are older and may be already established in practice. 
Deferment will not be supported for any current intern for 
residency training except those included in the Department 
of Defense’s Residency Consideration program and possibly 
some in most exceptional situations necessary to the national 
health, safety or interest. 


SOCIETY MEETINGS AND CONFERENCES 


Decemper 8-14, 1955, and January 30-Fesruary 8, Marcu 19-28 and 
June 4-13, 1956. Army Medical Service Postgraduate Course. Page 
84, issue of July 14 

Decemser 8-28. Consultation Clinics for Crippled Children in Mas- 
sachusetts. Page 937, issue of November 24. 

Decemser 9 and 10. Association for Research in Nervous and Mental 
Disease. Page 745, issue of October 27. 

Decemper 13 and 20. Boston City Hospital House Officers’ Associ- 
ation. Page 793,, issue of November 3. 

Decemper 14, 1955, and Fesruary 15, Marcu 28 and Apri 18, 1956. 
Greater Boston Medical Society. Page 208, issue of August 4. 

Decemper 15. Arthritis Study Unit. Page 668, issue of October 13. 

January 9-14, 1956. Pan American Congress of Ophthalmology. Page 
944, issue of November 24. 

January 16, 1956. Hartford Medical Society. Page 708, issue of 
October 20. 

January 16, Fesruary 6, Marcu 5 and Apri 2, 1956. Fried Lecture 
Series. Page 535, issue of September 22. 

January 20-27, 1956. Fifth Panamerican Congress of Gastroenterology. 
Page 746, issue of October 27. 

25, Fesruary 29, Maren 21 and 25, 1956. Massachu- 
setts Heart Association. Page 623, issue of October 16. 

January 25, Marcu 21 and Aprit 26, 1956. Phi Delta Epsilon Fra- 
ternity Graduate Club Program. Page 118, issue of July 21. 

Marcu 24 and 25, 1956. American Psychosomatic Society. Page 260, 
issue of August 11. 

May 2, 1956. Postgraduate Medical Institute. Page 487, issue of Sep- 
tember 15. 

May 3-5, 1956. American Goiter Association. Page 348, issue of 
August 25. 

May 28-June 1, 1956. European Symposium on Vitamin B. Page 578, 
issue of September 29. 

Juty 21-24. American Academy of Dental Medicine. Notice above. 

Avucust 19-23, 1956. American College of Chest Physicians. Page 
840, issue of November 10. 
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CALENDAR FOR THE WEEK BEGINNING THURSDAY, 
DeEcEMBER 8 


Tuurspay, December 8 


*8:00-8:45 a.m. Case Presentations. Joslin Clinic, Joslin Auditorium, 
New England Deaconess Hospital. 

*8:00-9:00 a.m. Surgical Grand Rounds. 
staff, Saint Elizabeth's Hospital. 

*8:45-9:45 a.m, Cardiac Grand Rounds. Jimmy Fund Building, Chil- 
dren’s Medical Center, 35 Binney Street. 

*9:00-10:00 a.m. Surgical Rounds. Sherman Auditorium, Beth Israel 
Hospital. 

#9; Oiagn Al a.m. Arthritis Grand Rounds. Robert Breck Brigham 

ospita 

*10:00 it: 00 a.m. Combined Medical-Surgical Rounds. Sherman Au- 
ditorium, Beth Israel Hospital. 

10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by 
a Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospital. 

*11:00 a.m.-12:00'm. Medical Grand Rounds. Dr. Sylvester McGinn 
and staff. Saint Elizabeth’s Hospital. 

*11:00 a.m.-12:00 m. Medical Staff Conference. Sherman Auditori- 
um, Beth Israel 

*11:00 a.m.-12:00 m. Pediatric Conference. Mount Auburn Hospital, 
Cambridge. 

*11:00 a.m.-12:30 p.m, Hand Clinic (Physical Medicine and Reha- 
bilitation Service), Boston City Hospital. 

*11:15 a.m.-12:00 m. Thoracic ‘Conference. The Use and Abuse of 
Diuretics in Congestive Failure. Dr. John P. Merrill. Main Amphi- 
theater, Peter Bent Brigham Hospital. 

*12:00 m.-1:00 p.m. Guest Speaker the Bingham Association. 
Stearns Auditorium, New pageee Center Hospital. 

*12:15-1:15 p.m. Tumor Clinic, eee Botsford. Amphitheater, 
Peter Bent Brigham Hospital. 

»:00 p.m. Case Presentation and Pathological Discussion Followed 
by a Subject of Special Presentation. Joslin Auditorium, New 
England Deaconess Hospitai. 


John Spellman and 


Fripay, December 9 

*8:00-8:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
New England Deaconess Hospital. 

*9:30-11:30 a.m. Medical and Surgical Grand Rounds, Drs. George 
W. Thorn and Francis D. Moore. Main Amphitheater, Peter 
Bent Brigham Hospital. 

*10:00 a.m. Tuberculosis Surgical Clinic. South End Health Unit, 
57 East Concord Street. 

10:30-11:15 a.m, Lecture on Diabetes for Doctors and Patients by 
a Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospital. 

*1:00-3:00 p.m. Combined Medical-Surgical Grand Rounds. Stearns 
Auditorium, New England Center Hospital. 

*1:30 p.m. Fertility and "adleatine Clinic. Free Hospital for Women, 
Brookline. 

*1:30 p.m. Tumor Clinic. Mount Auburn Hospital, Cambridge. 

*2:00-3:00 p.m. Pathology Con.erence. Dr. James Graham. Saint 
Elizabeth’s Hospital. 

*4:00-6:00 p.m. X-Ray Conference. Dr. Merrill Sosman. Stearns Au- 
ditorium, Pratt Lecture Hail, Joseph H. Pratt Diagnostic Hospital. 

*4:00-10:00 p.m. Alcoholism Clinic. By appointment. Washingtonian 
Hospital, 41 Morton Street, Jamaica Plain. 

*7:30-9:30 p.m. Postgraduate Medical Institute. Antibiotics. Drs. 
Howe and Kass. Holyoke Soldiers’ Home, Holyoke. 

Sarurpay, Decemser 10 


*8:00-8:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
New England Deaconess Hospital. 

*8:00-9:00 a.m. Anesthesia C scalar ence. Dr. Benjamin Etsten. Pratt 
Lecture Hall, Joseph H. Pratt Diagnostic Hospital. 

*8:30-10:00 a.m. Orthopedic Staff Conference. Boston City Hospital. 

*8:30-10:00 a.m. Surgical Grand Rounds. Drs. Charles G. Child, 
Ill, A. J. A. Campbell and staff. First (Tufts) Surgical Service, 
~ »w Cheever Amphitheater, Dowling Building, Boston City Hos- 


10: FO. ai: 15 a.m. Lecture on Diabetes for Doctors and Patients by 
a Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospital. 

“11:00 a.m.—12:00 m. Hematology Conference (Blood Clinic). Dr. 
William Dameshek. Stearns Auditorium, New England Center 


Hospital. 
Monpay, DecemBer 12 
*8; = 8:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
New England De pevan ss Hospital. 
*8:00-9:00 a.m. Medical and Surgical Clinic on Diabetic Problems. 
New England Deaconess Hospital. 
*8:30-9:30 a.m. Clinic by Entire Surgical Staff and Anesthesia Staff. 
te Cheever Amphitheater, Dowling Building, Boston City Hos- 


10: Bo. qi: 15 a.m. Lecture on Diabetes for Doctors and Patients by 
a Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospital. 

*11:00 a.m.-12:30 p.m. Staff Conference. Child Psychiatry, By ap- 
pointment. Conference Room (Burnham 7), Massachusetts Gen- 

eral Hospital. 

#42; 00 m.-1:00 p.m. Medical Conference. Stearns Auditorium, New 
England Ce Hospital. 

*12:15-1:15 p.m. Clinicopathological Conference. Main Amphithe- 
ater, Peter Bent Brigham Hospital. 

*1:00 p.m. Alcoholism Clinic. Peter Bent Brigham Hospital. 

#*2:00-3:00 p.m. X-Ray Conference. Dr. William Carey. Saint Eliza- 
beth’s Hospital. 

*4:00 p.m. Clinicopathological Conference. Pathology Conference 
Room, Beth Israel Hospital 

*4:00-5:30 pum. Anesthesiology Conference. Surgical Conference 
Room, Peter Bent Brigham Hospital. 


(Concluded on page xxix) 
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MONICHOL* far 
serum le 


MONICHOL 


¢ often produces an 
entirely new mental outlook, 
characterized by an 
improvement in mood 

and a sense of euphoria.'? 


relieves anginal pain. 


¢ produces objective and 
subjective improvement? in 
/ diabetic, obese hyper- 
cholesteremic patients. 


pi 
1. Sherber, 0.A., and Levites, 


3.A.M.A. 152:682 (June 20) 1953 


2. Albert, A., and Albert. 
Texas State J. Med 50:814 (Dec.) 1954. 


IVES-CAMERON COMPANY 
Philadelphia 1, Pa. 


“A unique 
physiochemical 
(Polysorbate 80, Choline, Inositol) complex” = 


Supplied: Bottles of 12 fl. oz. 
Literature available 
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itamin drops 


: 


_M-m-m. 
al Vitamin Drops, 
children’ 


ave really done it, given 


Vitamin Drops are 
y, more fully 


| oN 
yur flavor rts hi 
. solutions. Non-alcoholic, easy [VITAMIN (natural) 1000 Units, 
in formula, milk, desserts; | me. ae 
taste or odor; economical. THIAMINE HCI (81) 
disorders in infants. 3 
in 1 30.c¢. 100% Natural vitamin D, the superior anti-rachitic 
. s. vitamin corporation -Funk Laboratories, division 


ADVERTISING SECTION 


AT 
BREAKFAST? 


(BRAND OF MECLIZINE HCL, PYRIDOXINE HCL) 


stops morning sickness 


In 100 patients with severe nausea and vomiting, 
Weinberg reports 88% good to excellent results.! 
In another series, BONADOXIN abolished 
vomiting in 40 of 41 gravida, eliminated 

nausea in 30 of the 41.2 


new Each BONADOXIN tablet contains: 
COMBINATION 


Mild cases: One BONADOXIN tablet at bedtime. 
Severe cases: One at bedtime and on arising. 
In bottles of 25 and 100, prescription only. 
Also indicated in post-radiation sickness, 
nausea following surgery, Méniére’s syndrome. 
1. Weinberg, Arthur and Werner, W. E. F.: Bonadoxin, a new effective 
oral therapy for hyperemesis gravidarum. Am. Pract. and Dig. of 
Treatment. In press. 2. Personal communication. 3. Berenson, F.: Bona- 


Chicago 11, Illinois doxin: ere! therapy for nausea and vomiting of pregnancy. In press. 
* TRADEMARK 
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A well-balanced, high-potency vitamin 


FoLBEsyN provides B-Complex factors 
(including folic acid and B,,) and ascorbic 
acid in a well balanced formula. It does 
not contain excessive amounts of any one 
factor. 


FoLBEsYN Parenteral may beadministered 
intramuscularly, or it may be added to 
various hospital intravenous solutions. It 
is useful for preoperative and postopera- 
tive treatment and during convalescence. 


FOLBESYN: 


Vitamins Lederle 


LEDERLE LABORATORIES DIVISION aweascaw Cyanamid company Pearl River, New York 


Lederle 


formula containing B-Complex and C 
Dosage: 2 cc. daily. Each 2 cc. provides: 


Sodium Pantothenate................ 10 mg. 
Pyridoxine HCl 5 mg. 
Ascorbic Acid (C)................... 300 mg. 


FoLBEsyN is also available in tablet 
form, ideal for supplementing the paren- 
teral dose. 


* neo. U.S. PAT. OFF. 


THE CHANNING HOME 


FULLER 
MEMORIAL SANITARIUM 


For the MEDICAL and SURGICAL treatment of 
Pulmonary Tuberculosis in Women 
Established 1857 
198 Prtcrim Roap, Boston 15, Mass. 

Our endowment permits variations in charges for patients’ 

board. There are no physicians’ fees. 
Good nursing care and food are emphasized. 


Address all applications to: 
ELIZABETH H. PELTON, Superintendent 


Located on Rt. 1 
South Attleboro Massachusetts 
A modern non-profit hospital for the care and treatment of 
nervous and emotional disorders as well as long term geriatric 
problems. 
_ Physical, neurological, psychiatric and psychological examina- 
tions. 
Modern recognized psychiatric therapies. 
A pleasant homelike atmosphere in a beautiful and conven- 
iently located institution. 
L. A, Senseman, M.D., F.A.P.A., Medical Director 
Epwin Dun op, M.D. 
Ottver S. Linpserc, M.D. 
Oscar E. Stapans, M.D. 
Referred patients are seen daily (except Saturdays) 9 - 12 A.M., 


and by appointment. 
Spectra, Rates ror Lonc-Term Care Tel. SOuthgate 1-8500 


Washingtonian Hospital 


41 Morton Street, Boston 30, (Jamaica Plain) Mass. 
Incorporated 1859 


Conditioned Response, Psychotherapy, Antabuse, Adrenal 
Cortex and other drug therapies, Semi-Hospitalization for 
Rehabilitation of Male and Female Alcoholics. 


Treatment of Acute Intoxication and Alcoholic Psychoses 
Included 


State Outpatient Clinic and Social Service Department 
for Male and Female Patients 


Josep Turmann, M.D., Medical Director 
Consultants in Medicine, Surgery and the other Specialties 
Telephone JA 4-1540 


A Request for Change of Address 


Must reach us at least three weeks before the date of 
issue with which it is to take effect. Duplicate copies 
cannot be sent to replace those undelivered through fail- 
ure to send such advance notice. Please be sure to send 


us the old address. 


NEW ENGLAND JOURNAL OF MEDICINE 
8 Fenway, Boston 15, Mass. 
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ADVERTISING SECTION 


PLAN NOW TO ATTEND 


The Nineteenth Annual Meeting of 
The New Orleans Graduate Medical Assembly 


FEBRUARY 27, 28, 29 and MARCH 1, 1956 


EIGHTEEN OUTSTANDING GUEST SPEAKERS 
CLINICOPATHOLOGIC CONFERENCES 
OVER 100 TECHNICAL EXHIBITS 
THREE ROUND-TABLE LUNCHEONS 
MEDICAL MOTION PICTURES 
COLOR TELEVISION 
SYMPOSIA 


ALL-INCLUSIVE REGISTRATION FEE, $20.00 

* * 

THE POSTCLINICAL TOUR TO THE WEST 

INDIES AND CENTRAL AMERICA BY PLANE 

visiting 

PUERTO RICO — VIRGIN ISLANDS — HAITI — 

JAMAICA — PANAMA — GUATEMALA 
leaving from New Orleans on March 2 


* 


For information concerning the Assembly meeting and 
tour, write 


Secretary, Room 103, 1430 TuLANE AvENUE 
New Or.eans 12, 


Give The New England Journal of Medicine 


for 


Physician Rate $8.00 
Student Rate $5.00 


Send The Journal 


Be Sure To Include Your Name 
For Gift Identification 


Payment enclosed Bill Me Later 


Quality and Service Purchased Through a Well Established Agency 


7 


We 
| 
2 | : 
Be 
8 Fenway, Boston 15, Mass. 
: ae 


ELECTROENCEPHALOGRAPHIC 
LABORATORY, INC. 
270 Commonwea.tu Ave., Boston KE 6-8100 


Electroencephalograms 
Electromyograms 


PHYSICIANS’ Office FURNITURE. 
All standard lines, new. Used equipment 
from time to time. Convenient terms. 
Visit our showroom close by Veterans 
Hospital. Ample parking. T. J. NOON- 
AN Co., 408 South Huntington Avenue, 
Jamaica Plain (Boston 30), Mass. Phone 
JAmaica 2-8700 for literature. Medical, 
hospital, laboratory, sickroom supplies. 

B260-20-tf 

BAR HARBOR, MAINE — For sale 
— Doctor’s home and connecting offices 
consisting of waiting room, examining 
room, treatment room, large laboratory 
and storage room. Used as home for 35 
years. Making this unusual opportunity 
to continue an established location. Ad- 
dress A21, New Eng. J. Med. 6-tf 

OFFICE FOR RENT in professional 
building on Marlborough Street. 3 and 
Elevator and janitor service. 
Reasonable rent. Further information, 
FAirview 3-3480. B33-7-tf 

BIND your New England Journal of 
Medicine. Make it a permanent part of 
your library—for easy reference and last- 
ing wear. In full black library buckram, 
only $3.30 per volume, plus shipping 
charges. All other journals and periodi- 
cals bound also. Inquiries invited. Nor- 
den Bindery, 2100 West Grand Avenue, 
Chicago 12, IIl. B300-14-tf 


FOR SALE — Westinghouse Derma- 
dex x-ray therapy machine suitable for 
dermatologist. Joseph Goodman, M.D., 
375 Commonwealth Avenue, Boston. 
COmmonwealth 6-7201. B82-22-4t 

OPPORTUNITY for E. E. N. T. 
specialist unopposed in town of 40,000 
in South Shore area of Massachusetts 
in professional building. Present incum- 
bent retiring. Class A approved hospital 
facilities may be arranged. Address A61, 
New Eng. J. Med. 20-3t 

WANTED — Nurse-secretary or medi- 
cal secretary to work for prominent sur- 
geon in Back Bay area. For further 
information, call KEnmore 6-3131. 

B78-20-3t 

BOARD QUALIFIED PEDIATRI- 
CIAN seeking opportunity in New Eng- 
land, preferably Massachusetts. Address 
A65, New Eng. J. Med. 21-4t 

RADIOLOGIST wants 3 months lo- 
cum tenens in Boston area starting Jan- 
uary, 1956. Address A66, New Eng. J. 
Med. 22-4t 
OFFICE FURNITURE—New—Used 
—Refinished. Bought and sold. Desk 
Clearing House, 115 Broad Street, Bos- 
ton. HU 2-1318. B72-22-tf 


5 rooms. 


| 
| 
| 


LEARY LABORATORY 
43 Bay State Roap 
Boston, MASSACHUSETTS 
Ouca C. Leary, M.D. 

Ouca Leary, Jr., M.D. 
Dependable and Rapid Laboratory 
Service. All Branches 


Containers furnished 
Tel. KE 6-2121 


UNITED LIMB & BRACE CO., Inc., 
manufacturers of artificial limbs. 61 Han- 
over Street, Boston, CA 7-2183. B517-6-tf 


COLONIC IRRIGATIONS, massage, 
diathermy. Beatrice M. Woods, 511 Bea- 
con Street, Boston, CO 6-8722. B80-16-tf 


12 APPROVED ROTATING _IN- 
TERNSHIPS available July 1956 to 
July 1957. Excellent teaching program. 
Affiliation with N.Y.U.-Bellevue Region- 
al Teaching Plan. New 291-bed hos- 
pital in fine suburban community near 
N. Y. City. $125 per month plus full 
Limited housing for mar- 
ried interns. Apply Director, Overlook 
Hospital, Summit, N. J. B74-19-5t 


maintenance. 


PROTEIN BOUND AND 
TOTAL IODINE 
PAPER ELECTROPHORESIS 
CATECHOL-AMINES 
STEROID & CLINICAL 
CHEMISTRY 


BOSTON MEDICAL LABORATORY 


Norsert Benort1 — JoserpH BeEnortti 
Directors 
19 Bay Strate Roap, Boston 15, Mass. 


KEnmore 6-0348 — 0533 


FURNISHED UNFUR- 
NISHED medical offices or suites, full 
time or part time. Telephone and sec- 
retaria! services can be shared. Electric 
elevator. 110 and 220 AC current; en- 
tire floor available which can be re- 
modeled to suit. Parking for doctors and 
patients. 350 Beacon Street, near 
Gloucester Street, river side. Building 
can be seen anytime. Please telephone 
KEnmore 6-1364. B75-19-tf 


INTERNIST, BOARD QUALIFIED, 
married, 34, with 4 years’ military serv- 
ice, now practicing in New England, de- 
sires relocation. Has been  university- 
trained, with three years’ residency and 
special interest in rheumatic diseases. 
Address A54, New Eng. J]. Med. 19-4t 


NISSEN’S INSTITUTE OF PHYSI- 
CAL THERAPY, 1126 Boylston Street, 
Boston, KE 6-1030, Cape Cod office, 
Route 28, West Harwich. Telephone 
Harwich 984. B290-3-tf 


LABORATORY TECHNICIANS, reg- 
istered M.T. (ASCP) preferred, male or 
female, for growing laboratory service in 
a 200-bed New England hospital. New, 
completely equipped laboratory. Salary 
open according to ability and experience. 
Address A28, New Eng. J. Med. 9-tf 


FOR SALE — Large general practice, 
home, complete equipment and offices. 
Over $100 derived monthly from prop- 
erty. No charge for practice itself. New 
Hampshire town. Leaving to specialize. 
Address A246, New Eng. J. Med. 22-tf 


ARLINGTON-BELMONT LINE — 
All modern professional residence. 2'2 


baths — 12 rooms — 2-car garage. 
$36,000. Address A67, New Eng. J. Med. 
22-13t 


WANTED — Radiologist to assist a 
Board radiologist with established office 
and hospital practice situated 18 miles 
from Boston. Applicant must be either a 
Board radiologist or Board qualified. Re- 
quire full morning coverage six days per 
week. Deep x-ray therapy included but 
no superficial therapy. Please answer by 
letter stating age, training, present lo- 
cation, references and salary desired. 
Address A68, New Eng. J. Med. 22-3t 


MEDICAL DIRECTOR — Experi- 
enced in geriatrics rehabilitation, medical 
administration. 600-bed chronic disease 
hospital in New England. Apply by letter 
stating qualifications. Address A18, New 
Eng. J. Med. 18-tf 

GENERAL PRACTITIONERS AND 
INTERNISTS to associate with medical 
group; modern well-equipped facilities; 
excellent educational opportunities; paid 
annual vacation and study period. Net 
income $12,000 to $25,000 depending 
upon training and experience. Reply 
Box 406, California, Pennsylvania. 

B38-8-tf 

AVAILABLE IMMEDIATELY — 
1180 Beacon Street, Brookline, Mass. 
3 rooms, Waiting room shared with one 
physician. 24-hour switchboard available. 
Suitable for internist, surgeon or dentist. 
Please call ASpinwall 7-8332. B57-12-tf 

POSITIONS AVAILABLE — First- 
year Assistant Residency in surgery — 
4-year program — l-year rotating or 1- 
year straight surgical internship pre- 
requisite, Excellent opportunity for quali- 
fied applicants to complete general sur- 
gical training and qualify for Boards. 
Citizens preferred because of rotation 
through the Veterans Hospital. Reply to 
Leon G. Berman, M.D., Chairman, Resi- 
dency Committee, State University of 
New York Upstate Medical Center, Syra- 
cuse, New York. B81-22-4t 

ASSISTANT RESIDENCY IN 
OPHTHALMOLOGY — Available Jan- 
uary or July, 1956. 15 months. Excel- 
lent training. Stipend $132 per month 
with room and board. Basic science 
course in ophthalmology or equivalent 
training required. Address: D. Robert 
Alpert, M.D., Boston City Hospital, Bos- 
ton, Mass. B83-22-4t 
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INSTANT 


Typical Sanka Booth At Medical 
Conventions All Over The Country 


Your verdict was “DELICIOUS!” 
and your patients will agree 


“This is for me—because I love good coffee!” bodied. Only caffein has been removed. 
Comments like this were heard at the Instant And just as a reminder—why not tell your 
Sanka booth at the medical convention. caffein-sensitive patients about Instant Sanka 

Good evidence that if you’re a coffee lover, Coffee? They can drink as much Instant Sanka 
you'll enjoy Instant Sanka. Because Instant as they want without being bothered by sleep- 
Sanka is 100% pure coffee—rich and full- lessness or jitters due to caffein. 


INSTANT 
SANKA COFFEE 


All pure coffee... +e 
97% caffein-free 


Product of General Foods 


VAR CO E 
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IN CORTICOID-T 


Index to Advertisers 


REATED PATIENTS 


BY THE REGULAR P oie USE OF 


Stress of surgery, accidents or infections is magni- 
fied in patients treated with cortisone, hydrocorti- 
sone, prednisone or prednisolone. Adrenal steroids, 
even in small doses, jeopardize the defense mech- 
anism against stress by causing adrenal cortical 
atrophy. Concomitant use of HP*ACTHAR Ge/ 
counteracts adrenal atrophy by its stimulant action 
on the adrenal cortex. 


Dosage recommendations for 
supportive HP*ACTHAR Gel are, inject: 


1 a. 100 to 120 U. of HP*ACTHAR Gel for every 
100 mg. of prednisone or prednisolone. 


b. 100 U. of HP*ACTHAR Gel for every 200 to 
300 mg. of hydrocortisone. 


c. 100 U. of HP*ACTHAR Gel for every 400 mg. 
of cortisone. 


2 Discontinue use of steroid on the day of in- 
jection. 

*Highly Purified. HP*ACTHAR Gel is The Armour Labora- 

tories brand of purified corticotropin. 


A THE ARMOUR 
LABORATORIES 


A DIVISION OF ARMOUR AND COMPANY + KANKAKEE, ILLINOIS 


PAGE 
Abbott Laboratories xviii, xix 
American Hospital Supply Corp. ..............000 iil 
The Armour Laboratories Xxvi 
Baxter Laboratories, Inc. ili 
Boston Medical Laboratory Xxiv 
Ciba Pharmaceutical Products, Inc. ii, xxviii, xxix 
David Memorial Nursing Home .................... XXVili 
Davies, Rose & Company, Limited .................... xiv 
Electroencephalographic Laboratory, Inc. .... xxiv 
Fuller Memorial Sanitarium. Xxli 
General Foods Corporation XXV 
Gray Pharmaceutical Co., Ine. viii 
Hoffmann-La Roche, Ine. ...............00004 After viii 
Ives-Cameron Company xvii 
Lederle Laboratories X, Xl, XXil 
Eli Lilly and Company ................:000-+ Front Cover 
Mead Johnson & Company ................- Back Cover 
The New Orleans Graduate Medical 

Pfizer Laboratories (Div. of Chas. Pfizer & 

E. R. Squibb & Sons (Division of Mathieson 

Storrow House (Massachusetts General Hos- 

U. S. Vitamin Corporation XX 
Warner-Chilcott Laboratories Vii 
Washingtonian Hospital XXii 
Winthrop Laboratories, Inc. xvi 
Woodside Cottages, Inc. XXViil 
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ADVERTISING SECTION 


Brand of tetracycline 


NEW palatability, NEW convenience, NEW versatility . . 


Shorter 
to recovery 
with fastest 
tastiest 
broad-spectrum 
therapy 


. the same unexcelled efficacy and toleration 


Supplied in 2 ounce bottles, containing 125 mg. 
tetracycline per 5 cc. teaspoonful. 


TETRABON SF 


Brand of tetracycline hydrochloride with vitamins (fruit-mint flavored) 


Sugar free. Supplied in 2 ounce bottles, containing 
125 mg. tetracycline per 5 cc. teaspoonful. 


These new, remarkably palate-pleasing non- 
alcoholic homogenized mixtures of Pfizer-discovered 
tetracycline are now standardized and ready- 
mixed at Pfizer Laboratories for uniformity and 
reliability. 


TETRABON SF supplies with each average daily 
dose of tetracycline the special vitamin formula 
recommended for the treatment of stress condi- 
tions, thus giving antibiotic therapy and metabolic 


support with a single prescription. 
*Trademark 
tTrademark for Pfizer-originated, vitamin-fortified antibiotics 


NEW STANDARDS FOR TETRACYCLINE THERAPY IN NEW READY-MIXED LIQUID FORM 


Pfizer PFIZER LABORATORIES, Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N. Y. 


# 
* 
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protection 


Each 0.6 cc. 


supplies: 


LD Nutritionally Significant Vitamins 
VITAMINS By, By 


All are supplied in 15 cc., 30 cc. and economical 50 cc. bottles with 
the new Mead calibrated unbreakable plastic ‘Safti-Dropper.’ It 
will not break even if the baby bites it. 


Deca-Vi-Sol—the new, more comprehensive formula including A 
vitamins Bz and Bs—permits even greater flexibility in 
specifying vitamins for infants and children. Like Poly-Vi-Sol 
and Tri-Vi-Sol ... 
eecaa-Vi-Sol is... highly stable... refrigeration not re- 


quired . . . potency assured .. . readily accepted . . . excep- 
tionally pleasant flavor ...no unpleasant affertaste ... full 
dosage assured . .. can be dropped directly into the baby’s 
mouth. 


For older children, specify Mulein, the good-tasting, ss 
orange-flavored vitamin liquid for teaspoon dosage. 


T MEAD) SYMBOL OF SERVICE TO THE PHYSICIAN 
MEAD JOHNSON & COMPANY * EVANSVILLE, INDIANA,U.S.A. 


Select the level 
| the baby needs a 
= = & & > 


